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C h a p te r  1. I n tr o d u c t io n
Occasion o f this thesis
In 1996 and thereafter I became involved as a consultant with the severe nighttime disruptive 
behaviors o f children who were referred to two institutions. These were the rehabilitation 
center Groot Klimmendaal in Arnhem, department o f Early Intervention, and the Clinical 
Genetics Center South-East Netherlands o f the University o f Maastricht. Each o f the three 
children who visited the therapeutic toddler class o f the rehabilitation center were o f toddler 
age, had a severe motor disability, and had developmental delays. The children who were 
referred to the Clinical Genetics Center were older and with most children a genetic disorder 
was diagnosed which was associated with a mental handicap. With each child, the sleep 
problems had existed for many months, and, according to their parents, these were a heavy 
burden for the family and disrupted normal family life.
In order to advise them about the treatment o f the sleep problems o f these children I 
consulted the published scientific literature and concluded that empirical studies about the 
cause(s) o f sleep problems and its treatment had been rarely published, especially with regard 
to children and adults with developmental disabilities. Most studies presented results of 
surveys. This state occasioned the present thesis, entitled Sleep problems in individuals with 
developmental disabilities. Assessment and treatment.
Focus on problem behavior: Background information
While questions that emanated from clinical practice set the occasion o f this thesis, social as 
well as scientific developments also played an important role. From the social point o f view, 
the increased attention on the subject o f problem behavior in individuals with developmental 
disabilities is o f a recent date. In 1989, a picture o f a naked woman who was tied to the wall 
because o f her severe aggressive behavior was published in a national newspaper (i.e., the 
Nieuwe Rotterdamse Courant [NRC]). At the instigation o f the Dutch government, a survey 
on severe problem behaviors in individuals with mental handicap who lived in residential 
facilities was conducted by the Nationaal Ziekenhuisinstituut (Schuring, Barnhard, Kardaun, 
Kramer, & Schoep, 1990). Based on the results o f this survey, it was estimated that 
approximately 2000 individuals showed problem behaviors. This finding increased the 
awareness and recognition o f the extend and severity o f severe problem behaviors in 
individuals with mental handicap; this finding also enhanced the need for treatment. One of
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the recommendations (i.c., Recommendation nr. 10, p. 153) o f the study was increasing the 
level o f professional’s expertise, and providing consultation to professionals working in 
residential facilities. Eventually, this recommendation resulted in the formation o f five 
regional consultancy teams located throughout The Netherlands. In recent years, these teams 
also provided consultation to caregivers o f children with developmental disabilities, who live 
at home and who show problem behaviors.
Scientific developments have also led to this thesis. Efficacy o f behavior therapy with 
problem behaviors in individuals with developmental disabilities has increased our knowledge 
about the causes and functions o f problem behavior. The start o f these developments 
coincides with the appearance o f the first issue of the Journal o f Applied Behavior Analysis 
(JABA) in 1968, in which articles were published that assessed the effects o f techniques of 
applied behavior analysis in our target group. Since then, results o f a relatively large number 
of studies have shown that problem behavior may be functionally related to and reinforced by 
events in the social environment. A basic assumption is that problem behavior is the final 
outcome o f a learning process: this type o f behavior may be related to antecedent as well as 
consequent stimuli. Consequent events may positively and negatively reinforce the 
occurrence o f problem behavior. The process o f assessing the antecedent and consequent 
events is called functional analysis and functional assessment. In the studies that comprise this 
thesis, it was my intention to extend and apply this knowledge in the area o f sleep problems in 
individuals with developmental disabilities.
Applied behavior analysis (ABA) has a longstanding tradition at the Department of 
Special Education o f the Katholieke Universiteit Nijmegen. Techniques o f ABA are 
implemented to reduce problem behavior and to teach new, adaptive skills. ABA is used in 
individuals who have different types o f developmental disabilities (i.e., mental, physical 
and/or sensorical handicap) and in different types o f setting (e.g., facilities for individuals 
with mental handicap, rehabilitation centers, and facilities for individuals with sensorical 
handicaps). In the area o f treatment o f problem behaviors, the main subjects are self-injurious 
behavior (e.g., Duker, 1975; Duker & Didden, 1998), food refusal (e.g., de Moor, Didden, van 
Waesberghe, & Buijsen, 1998; Seys, Rensen, & Obbink, 2000), sleep problems (e.g., Didden 
& Curfs, 2001), and challenging behavior (e.g., Didden, de Moor, van Waesberghe, & 
Buijsen, 1998; Duker, Didden, & Seys, 1993; 1998). In the area o f teaching o f adaptive skills, 
the main subjects are augmentative and alternative communication (e.g., Duker, 1989), and 
enuresis and encopresis (e.g., Duker, 2000; Duker, Averink, & Melein, 2001). Adaptive skills 
are taught using instructional procedures o f errorless learning (Duker & Didden, 2000).
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Finally, Seys (1987) showed that procedures, based on principles o f ‘organizational behavior 
management’, were effective in increasing both the frequency and quality o f interactions 
(‘quality o f residential care’) between ward staff and clients with severe and profound mental 
handicap, who resided in a residential facility. In the light o f these research projects and 
clinical activities, the choice for the subject o f sleep problems in individuals with 
developmental disabilities appears logical.
Sleep problems in individuals with developmental disabilities: Adverse consequences 
The subject o f the present thesis is sleep problems in individuals with developmental 
disabilities. This subject has also been chosen because o f the adverse consequences severe 
sleep problems may have. In this paragraph I will discuss this issue in more detail.
Sleep disturbance is associated with adverse consequences for the child or adult 
involved, his or her family members, and other caregivers. For example, severe sleep 
problems are associated not only with loss o f sleep by other family members, disruption to 
family functioning, increased parental stress and irritation, it may also be associated with 
daytime fatigue, decreased cognitive functioning and impaired learning, and exacerbation of 
daytime problem behaviors in individuals with sleep deprivation.
Although the data o f the studies into the adverse consequences o f sleep problems are 
mainly correlational, it is highly plausible that many o f these negative consequences can be 
attributed to chronic sleep disturbance. For example, Clements, Wing, and Dunn (1986) 
reported a positive correlation between both frequency o f night waking and limited hours of 
sleep in the child and disturbance o f the other family members’ sleep. Furthermore, night 
waking in the child was associated with adverse effects on the social life o f the family. 
Limited hours o f sleep was also related to adverse effects on siblings’ schoolwork. Wiggs and 
Stores (1996) provided evidence to support these results. They found that o f those parents 
whose child had a sleep problem, 64% felt that they were not getting enough sleep themselves 
as compared to only 21% o f the parents whose child had no sleep problem. Consistent with 
these figures, Quine (1991) found that 32% of parents o f children with developmental 
disabilities reported that they rarely got enough sleep as a result o f the child’s sleep problem. 
The mean stress scores o f mothers whose children exhibited settling or waking problems were 
significantly higher than those whose children had no sleep problem. Quine (1992) found that 
the more severe the child’s sleep problem, the more negative were the mothers' feelings 
towards the child. Results o f a recent study by Richdale, Gavidia-Payne, Francis, and Cotton 
(2000) showed that families o f children with mental retardation and sleep problems reported a
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higher frequency and intensity o f irritation than families o f children with mental retardation, 
but without sleep problems.
The presence o f sleep problems may be associated with daytime fatigue and/or 
decreased cognitive functioning for the individual involved. For example, Espie and Tweedie 
(1991) reported on adults (52 inpatients and 68 outpatients) with developmental disability. 
They found that the number o f adults with sleep problems who showed daytime tiredness was 
significantly higher than adults without sleep problems. Also, longer bedtime periods and 
poor sleep efficiency were associated with poor daytime vigilance as assessed by a two-choice 
reaction time test (Espie et al., 1999). In terms o f other measures o f cognitive functioning, it is 
reasonable to expect performance to be negatively influenced when the individual has failed 
to obtain a sufficient amount and quality o f sleep.
Research questions and thesis outline
In this thesis, results o f studies on the prevalence, correlates, and treatment o f sleep problems 
in developmentally disabled individuals are presented. The thesis is divided into three parts: 
Part 1. Review and Survey, Part 2. Meta-analysis, and Part 3. Treatment.
Part 1. Review and Survey. At present, no critical review has been published on the 
prevalence, correlates, and treatment of sleep disorders in individuals with developmental 
disabilities. Such a review may lead to a better understanding o f the nature o f sleep disorders 
in our target group. In this review the following research questions will be addressed: what is 
the prevalence o f sleep disorders in individuals with developmental disabilities? What are the 
advantages and disadvantages o f methods to measure sleep disorders? Which variables are 
associated with the presence o f a sleep disorder? Which types o f treatment have been shown 
to be effective in the treatment o f sleep disorders? Chapter 2.1 presents a critical literature 
review o f empirical studies on sleep disorders in individuals with developmental disabilities.
Results on the prevalence o f severe sleep problems in developmentally disabled 
children who live at home in The Netherlands have not yet been published. Therefore, a 
survey was conducted that addressed this issue. Research questions are: What is the 
prevalence o f severe sleep problems in a sample o f developmentally disabled children? Which 
child and parent variables are associated with the presence o f a severe sleep problem in this 
group? In Chapter 2.2, results o f an epidemiological study o f severe sleep problems in a 
sample o f 286 children are described. Relationships between (types of) children's severe sleep 
problems, demographic variables, parental variables, and daytime problem behaviors are 
explored.
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Part 2. Meta-analysis. Since 1968, a large number o f studies have been published on the 
treatment o f problem behaviors with individuals who have mental handicap. Research 
questions that are addressed are: What is the effect size o f different types o f problem 
behaviors and treatment procedures? What type o f treatment procedures are more effective in 
the treatment o f problem behavior than other types o f procedures? Which variable(s) 
contribute(s) to high effect sizes? In Chapter 3, a meta-analysis on empirical studies on 
treatment o f problem behaviors is conducted and a metric o f treatment effectiveness for 
comparisons between phases o f baseline and treatment is computed. The variable(s) that 
contribute to treatment effectiveness, that is percentage o f nonoverlapping data, are examined.
Part 3. Treatment. Finally, few studies have been published that provide evidence for 
the effectiveness o f interventions o f sleep problems in children and youngsters who live at 
home. In the case studies we will assess the effects o f treatments on the occurrence o f  
nighttime disruptive behaviors. Are sleep problems effectively treated using procedures that 
are implemented by the parent(s) in the home setting? Results from treatment o f chronic sleep 
problems in 15 developmentally disabled children and young adults who lived at their 
parents’ home are presented. Effects o f home-based functional assessment and (mostly) 
behavioral treatment presented in Chapters 4.1 through 4.5. In each case, the individual’s 
parent(s) implemented the procedures in the home setting (mediation therapy) and a 
functional assessment preceded implementation o f treatment procedures. Nighttime disruptive 
behaviors were analyzed in relation to its antecedent and consequent (reinforcing) events.
In Chapter 5, Conclusion, implications o f the results are discussed. A summary 
completes this thesis.
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Abstract
This paper describes research on the prevalence, correlates, and treatment o f sleep disorders in 
individuals with developmental disabilities. A significant number o f individuals with 
developmental disabilities have disordered sleep, although prevalence estimates vary from 
13% to 86%. Constitutional variables, including age, presence o f physical and sensory 
impairments, and certain genetic syndromes and medical conditions appear to be related to 
sleep disturbance, but the evidence is mainly correlational and therefore cannot be said to 
show a causal relation. While a number o f behavioral interventions have proven effective in 
the treatment o f sleep disturbance, and drug therapy involving melatonin appears promising, 
epidemiologic work on the correlates o f sleep disorders appear to have had little impact on 
treatment. Consideration o f the nature o f sleep disorders may enhance treatments for 
individuals with developmental disabilities.
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A  r e v ie w  o f  th e  n a tu r e  a n d  tr e a tm e n t  o f  s le e p  d iso r d e r s  
in  in d iv id u a ls  w ith  d e v e lo p m e n ta l d is a b il i t ie s 1
During the past 10 years, a growing number of studies have evaluated the prevalence, 
correlates, and treatment o f sleep disorders in individuals with developmental disabilities. 
This paper reviews this growing literature with the aim to gain a better understanding o f the 
nature o f sleep disorders in persons with developmental disabilities. Consideration o f the 
extent and circumstances o f sleep disorders that affect individuals with developmental 
disabilities may lead to new and more effective treatments.
Although the prevalence and characteristics o f sleep disorders have been fairly well 
documented in typically developing children and adults, research on sleep disorders among 
individuals with developmental disabilities has only recently begun. Given this recent and 
growing database, a review o f the literature seems timely. Accordingly, one aim of the paper 
is to review the results o f epidemiological surveys that have examined the prevalence and 
characteristics o f sleep disorders among individuals with developmental disabilities. A review 
of this literature is important for gaining a better understanding o f the nature o f sleep 
disorders. A second aim is to review constitutional and environmental variables associated 
with sleep disorders. A third aim of this paper is to describe treatment strategies that have 
been used to address sleep disorders in individuals with developmental disabilities. There 
appears to be only one recent review on the treatment o f sleep disorders in individuals with 
developmental disabilities (Lancioni, O’Reilly, & Basili, 1999).
Definition and Measurement of Sleep Disorders
Sleep disorders are classified into two major categories: dyssomnias and parasomnias (Stores, 
1999). Dyssomnias include a number of primary sleep disorders. Examples o f primary sleep 
disorders include difficulty initiating or maintaining sleep (i.e., delayed settling, frequent 
night waking), early morning waking, and excessive sleepiness during the day. Dyssomnias 
can be further classified as either intrinsic or extrinsic depending on the presumed origin of
Preparation of this paper was supported by grants from the University of Nijmegen and De Lathmer. Outlines of 
this paper were conceived while the first author was on leave at the University of Sydney.
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the disorder (Stores, 1999). Intrinsic sleep disorders are presumed to arise from within the 
body. Some individuals may experience seizures, sleep apnea or involuntary limb movements, 
for example, that lead to frequent waking at night. Extrinsic disorders are those that can be 
attributed to external factors, such as a sleeping environment that is too warm, cold, light, or 
loud. Extrinsic disorders might also be related to a disrupted circadian sleep-wake cycle.
Parasomnias are abnormal events that interrupt sleep. Common types o f parasomnias 
include teeth grinding, enuresis, nightmares, and headbanging. Parasomnias are often further 
classified depending on when they occur during the sleep process. For example, some 
parasomnias (e.g., sleepwalking) may arouse the person from deep sleep, whereas other 
problems are perhaps more likely to occur during REM-sleep (e.g., nightmares) or during the 
transition to sleep (e.g, head banging).
In addition to parasomnias and dyssomnias, numerous associated problems may also 
emerge when sleep is disturbed. The individual may become excessively tired and irritable 
during the day. Behavioral manifestations o f sleep disorders can include increased aggression 
and other behavior problems and disruptive behaviors related to going to sleep, such as 
crying, bedtime tantrums, calling out, screaming, co-sleeping, and leaving the bed (Quine, 
1992).
As discussed in more detail below (see Limitations), while some studies have used 
direct measures such as EEG-recordings or actigraphy and direct observation with time 
sampling to evaluate sleep disorders, the majority o f studies used indirect measures such as 
surveys and questionnaires. Moreover, different criteria have been used to identify sleep 
disorders.
Prevalence and Characteristics of Sleep Disorders
Prevalence
Several studies have investigated the prevalence o f sleep disorders in children and adults with 
developmental disabilities. Sleep disturbance was a major problem for anywhere from 13% to 
86% of the samples. Percentages have varied depending on individuals’ age, living 
environment, type of sleep disorder, and measures used, as well as caregivers’ interpretation 
of the survey items, their expectations, levels o f tolerance, and general perceptions as to what 
constitutes disordered sleep.
Bartlett, Rooney, and Spedding (1985), for example, studied 214 children with severe 
mental retardation. All o f the children lived at home. Eighty-six percent o f children under 6
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years o f age had a reported sleep disorder. Slightly lower but still fairly high percentage of 
children from 6 to 11 years old (81%) and from 12 to 16 years (77%) were said to have some 
type o f sleep disorder. The specific types o f sleep disorders that were reported by parents 
included waking at night (56%), problems in settling to sleep (56%), and difficulty in getting 
the child to go to bed (53%).
Quine (1991) completed a 3-year longitudinal survey o f 200 children with severe 
mental retardation who ranged from 1 to 18 years of age. Sleep disorders were assessed 
initially, and the assessment was repeated 3 years later. At the initial assessment, 51% o f the 
parents reported settling difficulties in the child, while 67% reported frequent night waking. 
Fifty percent to 75% of the children who exhibited sleep disorders when first assessed still 
showed these problems 3 years later.
In one o f the few studies to include a control group o f typically developing children, 
Richdale, Gavidia-Payne, Francis, and Cotton (2000) examined scores on several indices of 
sleep disorders on 52 children with mild to profound mental retardation and compared these 
scores to those from a control group. Overall, Richdale et al. found sleep disorders in 58.6% 
of the children, and between-group analyses revealed that both past (66.7%) and present 
(57.7%) sleep disorders were more common in children with developmental disabilities than 
in typically developing children.
Finally, Poindexter and Bihm (1994) used direct observation to assess the prevalence of 
short sleepers in 103 individuals with profound mental handicap living in an institution. The 
mean age for the group was 29.8 years with a range from 11 to 58 years. In this study, direct 
observations were made every 30 min to 60 min over a 21-month period to determine whether 
an individual was awake and up, awake and in bed, awake and in bed but restless, or asleep. A  
short sleep night was defined as five or less hours o f sleep per night, and individuals were 
short-sleepers if  they showed one or more short-sleep nights per week on average. From these 
observations, 39% of the individuals were identified as short sleepers.
Sleep Patterns
Sleep patterns refer to a profile o f the amount, timing, and quality o f sleep that is typical for 
any given individual over a period o f time. Comprehensive analyses o f sleep patterns should 
incorporate polysomnographic recordings (e.g., actigraphy, EEG) during sleep. However, 
only a few studies have evaluated sleep patterns o f individuals with developmental disabilities 
(cf. Espie et al., 1998). Espie et al. (1998) investigated the sleep patterns o f 28 adults with 
severe to profound mental retardation and seizure disorder. Twelve individuals lived in a
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family home, three in a community home, and thirteen in a residential facility. Data were 
collected for seven nights by caregivers who completed sleep diaries. In addition, EEG- 
recordings were obtained on one night. Overall, these adults spent approximately 42% of each 
24-hr period in bed, but the quality o f their sleep was questionable. Only 12 individuals (43%) 
evidenced any REM-sleep, and total REM-sleep was only about 30 min on average. Non- 
REM-sleep was markedly impoverished. While organic factors (e.g., brain damage) could be 
related to reduced REM-sleep, an alternative explanation is that the frequent use o f anti­
epileptic medications and other drugs (e.g., benzodiazepines) in this population might 
suppress the duration o f REM-sleep.
In a study utilizing direct observation only, Carr and Neumann (1999) conducted hourly 
checks from 9 p.m. to 7 a.m. for 471 individuals with severe to profound mental retardation. 
Observers recorded the total number o f hours each person spent in bed, as well as the total 
number o f hours o f sleep, total amount o f interruption (by toileting or position changes), and 
the total number o f nights with insomnia. The main dependent variable was the sleep 
efficiency index (SEI), which refers to the total number o f hours o f sleep minus the amount of 
time spent awake, divided by the number o f nights. The higher the SEI, the more efficient the 
sleep cycle (i.e., lesser fragmentation and shorter sleep latency). They found an average SEI 
of 7.17 hours (standard deviations were not given) for their sample, a pattern that was almost 
one hour less than is recommended for adults (Hobson, 1989).
Results from one study suggested that the sleep patterns o f children and adults with 
developmental disabilities may differ from those o f age-mathced peers (Piazza, Fisher, & 
Kahng, 1996). Over an approximate 3-week period, 51 individuals from 3 to 21 years o f age, 
who had been admitted to an inpatient unit for the treatment o f daytime problem behavior, 
were observed briefly at half-hour intervals to determine whether the person was asleep or 
awake. Individuals with developmental disabilities had less total sleep and more nighttime 
disruptive behaviors than did their nonhandicapped peers. Average duration o f night waking 
was 48.3 min, and, on average, these individuals required 69 min to fall asleep. However, the 
total number o f hours o f sleep per day decreased with age, which was similar to peers.
Limitations
In considering the general trends from epidemiological surveys and studies on sleep patterns, 
several limitations and methodological issues should be highlighted. First, most 
epidemiological studies used indirect assessment (i.e., surveys, questionnaires) to collect data. 
While this approach is legitimate, the resulting data are often o f questionable reliability and
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validity. For example, Bruni, Cortesi, Giannotti, and Curatolo (1995) analyzed parent’s logs 
of sleep behavior o f the children and concluded that parents missed frequent, brief seizure- 
related awakenings. Espie et al. (1998) found that caregivers overestimated sleep quality 
when their ratings were compared to actual sleep as measured by EEG, and Hering, Epstein, 
Elrey, Iancu, and Zelnik (1999) found that questionnaire data led to an overdiagnosis of 
abnormal sleep patterns relative to the use o f actigraphy. Unfortunately, only a few studies 
have used more direct measures such as observations and actigraphy to examine sleep 
disorders and patterns.
Second, different studies often used different criteria or cut-off points to define a sleep 
disorder. This makes comparison across studies difficult. For example, in defining early 
waking, Wiggs and Stores (1996) have used a 5 a.m. cut-off, whereas Brylewski and Wiggs
(1998) used 6 a.m. Piazza et al. (1996), in contrast, define early waking as a period in which 
the individual is awake for at least 1 hr and during which the individual does not re-initiate 
sleep before scheduled wake-up time. Third, our attempts to synthesize the literature were 
hindered by the fact that the studies often included individuals with a mix o f etiologies. 
Finally, the relatively low response rates (percentage o f returned questionnaires) in most 
studies also limited the generality o f the conclusions.
Despite these methodological limitations, the emerging database clearly indicates that 
sleep disorder is a major problem for many individuals with developmental disabilities. Good 
evidence is also emerging on the types o f sleep disorders that are common in this population. 
In the next section, we review studies that provide evidence on variables that appear to be 
associated with sleep disorders in individuals with developmental disabilities.
Variables Associated with Sleep Disorders
In this section, we summarize research findings on the relation between various constitutional 
(e.g., age, diagnosis, medical conditions), family, and environmental variables and sleep 
disturbance in individuals with developmental disabilities.
Age
Results o f studies on the relation between sleep disorders and age are equivocal. Quine (1991) 
found that a significantly higher proportion o f children under age 5 exhibited night waking 
problems, whereas Wiggs and Stores (1999) found a significant positive correlation between 
age and the duration o f childhood sleep problems. Among a sample o f adults who lived in a
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community home, a difference in mean age was found between those with and without sleep 
disorders (Brylewski & Wiggs, 1999). Those with sleep disorders had a mean age o f 49.6 
years (SD = 15.7), whereas those without a sleep disorder had a mean age o f 45.2 years (SD = 
14.6). On the other hand, Bartlett et al. (1985) found similar high rates o f sleep disturbance 
across a range o f age groups. Another study found that age was not significantly related to 
measures o f sleep quantity and sleep quality in developmentally disabled children with and 
without autism (Schreck & Mulick, 2000). Further complicating the picture are the results of 
Carr and Neumann (1999) who found no age-related differences in the mean SEI o f their 
sample.
Disability and Other Diagnoses
Level o f mental handicap. The evidence on the relation between level o f mental handicap and 
sleep disturbance also is equivocal. Clements, Wing, and Dunn (1986) and Richdale, Cotton, 
and Hibbitt (1999) found no association between the presence or severity o f sleep problems 
and level o f mental handicap. In contrast, Piazza et al. (1996) found a significant correlation 
between the amount o f appropriate sleep and both IQ and expressive language scores. 
Similarly, Espie and Tweedie (1991) found that adults with severe/profound mental handicap 
spent twice as much time awake at night than did adults with mild/moderate mental handicap.
Genetic disorder and other syndromes. Several studies have provided data on the prevalence 
and characteristics o f sleep disorders for specific genetic syndromes and autism associated 
with developmental disabilities. For example, excessive daytime sleepiness appears to be 
prevalent among individuals with Prader-Willi syndrome (PWS). Cassidy, McKillop, and 
Morgan (1990), for example, conducted a study among 25 individuals with PWS who were 
between 20 months and 42 years o f age (mean age = 13 years). Daytime somnolence was 
reported in 52% of the sample. Other frequently reported problems included daytime napping 
after age 5 years (89%), snoring (44%), and restless movements during sleep (40%). Another 
study showed a higher prevalence o f sleep disorder among individuals with PWS than among 
nonhandicapped peers (Richdale et al., 1999). Helbing-Zwanenburg, Damen, and 
Kamphuisen (1992) recorded the sleep-wake continuum of 13 individuals with PWS (mean 
age in years: 31) during 48 hours. Polygraphic measures were compared to those recorded in 
19 nondisabled individuals. Significant differences between groups were found for measures 
of sleep-onset REM, which was five times more common in the PWS group than in the
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control group. These results suggest a higher prevalence o f narcolepsy in individuals with 
PWS.
Research findings also indicate a high prevalence o f sleep disorders among individuals 
diagnsoed with other syndromes, such as Angelman, Smith-Magenis, and Sanfilippo. 
Genetically, Angelman syndrome (AS) is closely related to PWS. Clarke and Marston (2000) 
examined sleep disturbance in 73 children and young adults with AS (15 q) who were 
severely mentally handicapped. Forty-two percent of the sample was reported to experience 
disordered sleep. Smith, Dykens, and Greenberg (1998) investigated sleep and nighttime 
behaviors among 39 individuals with Smith-Magenis syndrome who ranged from 1.5 to 32 
years o f age (mean = 10;5 years). The most commonly reported forms o f disruptive nighttime 
behaviors were settling problems, delayed sleep onset, bedtime refusal, bedwetting, snoring, 
teeth grinding, and apnea attacks. The level o f parental concern about these behaviors seemed 
significant because 59% of the individuals were given medication to facilitate sleep. Colville, 
Watters, Yule, and Bax (1996) investigated sleep disorders in 80 children with Sanfilippo 
syndrome from 4.4 to 25.6 years o f age (mean = 10;2 years). Seventy-eight percent had an 
identified sleep problem, the problem was considered severe for 46% of these children.
Only a few studies have investigated the prevalence o f sleep disorders in children with 
autism. In a study by Patzold, Richdale, and Tonge (1998), sleep disorders were assessed in 
38 children with pervasive developmental disorder (i.e., autism and Asperger’s syndrome), 
most o f whom had a mental handicap. It was found that 63.2% and 76.3% had current and 
past sleep problems, respectively. Frequent night waking, restless sleep, and bedtime 
problems were reported in 23.3%, 72.2%, and 32.8% of the cases, respectively. Means of 
sleep latency and duration in min o f night waking were 32 min (SD = 24.4) and 30.2 min (SD 
= 35), respectively. That the sleep-wake pattern o f children with autism may be different from 
the pattern o f typically developing children and developmentally disabled children without 
autism, was suggested in a recent study by Hering et al. (1999). Twenty-two children with 
autism, aged 3 to 12 years, participated. Sleep questionnaires and actigraphy were used to 
investigate sleep patterns. Scores on several parameters o f sleep (e.g., sleep onset time, sleep 
duration) were compared with a control group o f typically developing children. There were no 
differences between the groups, except for sleep offset time (early waking). Children with 
autism woke one hour earlier than the controls. In general, however, sleep patterns o f autistic 
children were similar to those o f the typically developing children.
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Medical condition. The most frequently reported medical conditions associated with sleep 
disorders were recurrent ear infections (87%), constipation (53%), allergies/eczema (45%), 
and other types o f infection (45%) (Smith et al., 1998). Quine (1991) and Brylewski and 
Wiggs (1998) also found an association between epilepsy and sleep problems. Children and 
adults with sleep disorders were more likely to suffer from epilepsy than children with no 
sleep disorders. Poindexter and Bihm (1994), however, found that epilepsy was not associated 
with short-sleep patterns.
Breathing-related problem. Sleep apnea appears to be relatively common in children with 
developmental disabilities and may be related to seizure disorders. Koh, Ward, Lin, and Chen
(2000), for example, found that treatment o f sleep apnea led to improved seizure control in 
five o f nine children with neurodevelopmental disorders. Marcus, Keens, Bautista, von 
Pechmann, and Ward (1991) found evidence for obstructive sleep apnea and other breathing- 
related sleep disorders in a group o f 53 children with Down syndrome. However, Richdale et 
al. (1999) found no relationships between sleep disorders, snoring and apnea in 52 children 
with mental handicap.
Obstructive sleep apnea may be related to excessive daytime sleepiness which is often 
reported in individuals with PWS, although results are contradictory. For example, contrary to 
the findings by Cassidy et al. (1990), Vela-Bueno et al. (1984) found no evidence o f sleep 
apnea (central, peripheral, or mixed) among eight individuals with PWS, although severe 
hypoventilation during sleep was found in one case.
Sensory handicap. Poindexter and Bihm (1994) found that institutionalized adults who were 
blind or deaf/blind were less likely to be short-sleepers than adults without such impairments. 
This is surprising when one considers the fact that light is a powerful external cue for the 
sleep-wake cycle, and sleep disturbance is common in blind people (Palm, Blennow, & 
Wetterberg, 1991).
Physical handicap. Quine (1991) found that children with sleep disorders were more likely to 
have a diagnosis o f cerebral palsy than children without sleep problems. In a study by 
Poindexter and Bihm (1994), cerebral palsy was inversely related to short-sleep patterns in 
that individuals with cerebral palsy were found to be less likely to be short-sleepers.
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Residential Placement
Espie and Tweedie (1991) investigated sleep disorders in 120 adults with mild to profound 
mental handicap. In this sample, 57% lived in the community and 43% lived in a large 
residential facility. Mean sleep efficiency scores o f these two groups were 88%, and 90%, 
respectively. While the mean sleep efficiency index did not differ significantly between 
groups, many individual scores for those living in the large facility indicated inefficient sleep 
(i.e., > 85%). Espie and Tweedie and Espie et al. (1998) suggested that lowered sleep 
efficiency may be associated with institutionalized routines that do not coincide with 
individual sleep needs and preferences.
Adaptive Behavior
Quine (1991) showed that sleep disorders were associated with frequent nighttime 
incontinence and adaptive skill deficits in a number o f areas (i.e., communication, academic, 
and self-help skills). However, results o f Quine (1992) indicated that incontinence was not 
related to the severity o f the sleep disorder. Brylewski and Wiggs (1998) concluded that 
individuals with nocturnal incontinence were likely to show more night waking, parasomnias, 
snoring, and excessive daytime sleepiness than individuals without incontinence.
Daytime Problem Behavior
Daytime problem behaviors may be associated with sleep disorders. Brylewski and Wiggs
(1999) explored the association between sleep disorders and daytime problem behaviors in a 
sample o f 205 adults with moderate to profound mental handicap who lived in community- 
based group homes. Results showed that individuals with sleep disorders scored significantly 
higher on three o f the five subscales o f the Aberrant Behavior Checklist (ABC) (Aman, 
Singh, Steward, & Field, 1985) (i.e., Irritability, Stereotypy, and Hyperactivity). Specific 
topographies o f problem behavior, such as self-injury, aggression, and screaming were more 
severe in the sleep-disordered group. Wiggs en Stores (1996) also found that children with 
sleep disorders had higher scores on all factors o f the ABC, except Inappropriate Speech.
In some cases, sleep disorders appear to influence self-injurious behavior (SIB). 
Symons, Davis, and Thompson (2000), for example, observed 30 adults with profound mental 
retardation with and without SIB. Repeated nighttime observations were used to determine 
wether an individual was asleep or awake. Adults with a history o f SIB slept less than adults 
in the matched-control group. They also found a higher variability in the number o f intervals 
asleep across nights in adults with SIB than in controls. The authors hypothesizd that there
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may be a reciprocal relation between the endogenous opioid system and REM-sleep 
disturbance, which leads to a cycle o f SIB, opioid release, and sleep deprivation. This 
hypothesized relation between sleep disturbance and SIB is consistent with the fact that 
individuals who exhibited self-injurious behaviors had lower SEI scores when compared to 
individuals with mainly destructive and aggressive behaviors (Carr & Neumann, 1999).
Disordered sleep may represent an establishing operation for daytime problem behavior. 
This hypothesis is supported by a case study with a 31-year-old severely mentally 
handicapped man who showed aggressive behavior (O’Reilly, 1995). It was found that 
daytime aggression was higher when the man was sleep deprived (i.e., < 5 hours) in 
comparison to when he had slept for more than five hours the night before. Similar relations 
between sleep deprivation on the daytime occurrence o f self-injury and aggression have been 
found (O’Reilly & Lancioni, 2000).
Caffeine Intake
Intake o f at least four mugs o f tea or coffee after 6 p.m. was associated with sleep delays of 
more than 1 hr and a shorter sleep duration than those who drank less (Brylewsky & Wiggs, 
1998).
Maintaining (Reinforcing) Consequences
Results o f several studies suggest that reinforcement contingencies may shape and maintain 
nighttime disruptive behaviors. For example, Bramble (1997) and Didden, Curfs, Sikkema, 
and De Moor (1998) showed that withholding parental attention following nighttime 
disruption resulted in relatively quick and lasting reductions in sleep disorder symptoms of 
children with developmental disabilities who lived at home. The type o f consequence that 
maintains nighttime disruptive behaviors may vary across individuals and could include 
access to parental attention and preferred activities such as being allowed to stay up and watch 
television. In other cases, negative reinforcement may play a role in maintaining disruptive 
nighttime behaviors if  such behaviors result in escape from nonpreferred stimuli, such as a 
dark bedroom, or avoidance o f being placed into bed.
The variables that maintain disruptive nighttime behaviors may not necessarily be 
responsible for its emergence. Sleep disorders that occur naturally during infant development 
or that are related to medical problems such as an ear infection may come under operant 
control. In addition, fear-related sleep disorders may be classically conditioned, such as in 
cases where the individual experiences a traumatic event that is associated with bedtime or
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sleeping. For example, in one o f our own studies (see Didden et al., 1998), a traumatic 
experience during the day (i.e., being stuck in an elevator) appeared to influence the 
emergence o f settling problems in a 7-year-old boy with mild mental handicap. In this case, 
desensitization or gradual distancing (see Treatment section) was effective in the 
normalization o f the sleep-wake cycle within three weeks.
To summarize this section, we must conclude that the nature o f the associations 
between the presence of sleep disorders and other variables remains unclear. These studies 
provide correlational data. Some o f these variables may be both a cause and an effect or 
neither a cause nor effect o f sleep disorder. For example, sleep disorders may cause daytime 
problem behaviors, and visa versa. Furthermore, both variables may be related to an unknown 
third variable, such as medical problems (e.g., epilepsy). Despite uncertainties about the 
nature o f these associations, identification o f such variables is important in that this may 
enable one to predict the likelihood o f sleep disturbance and to design effective treatments.
Treatment
An important consideration in treatment is analysis o f the variables that set the occasion for 
and maintain sleep disturbance and sleep-related problems. In terms o f general treatment 
strategies, it is possible that the manipulation o f variables associated with sleep disorders may 
lead to improved sleep. Variables outlined in the previous section that possibly could be 
manipulated include reducing caffeine intake, treating medical conditions, altering the 
environment to make it more conducive to sleeping, and teaching adaptive behaviors (e.g., 
nighttime continence). However, empirical studies on the effects o f such manipulations are 
almost lacking. In one relevant study, Carr and Neumann (1999) assessed the effects o f an 
individualized sleep monitoring program on the SEI in 471 profoundly to mildly mentally 
handicapped individuals who lived in a large residential setting. A graphic sleep monitoring 
system where staff were instructed to modify each individual’s bedtime to coincide with his 
or her apparent sleep preferences resulted in a durable increase in mean SEI-indices for all 
levels o f mental handicap. These types o f antecedent manipulations would appear to hold 
considerable promise for the treatment o f sleep disorders in individuals with developmental 
disabilities, and more research is clearly warranted.
In terms o f the existing empirical evidence, several strategies have been shown to be 
effective in the treatment o f sleep disorders in children and adults with developmental 
disabilities. Most o f these strategies can be classified as behavioral, including chronotherapy,
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bedtime fading, extinction, gradual distancing, sleep-wake scheduling, and light therapy. 
There have also been a few promising reports on pharmacological intervention involving the 
use o f melatonin.
Behavioral Procedures
Chronotherapy. Chronotherapy is a treatment designed to synchronize the endogenous 
circadian cycle with the daily schedule. It involves systematically delaying bedtime until the 
individual goes to bed and falls asleep at a desirable time. Chronotherapy is hypothesized to 
be effective because it capitalizes on natural carcadian drift. Research in this area has shown 
that the length o f the human circadian cycle (i.e., the internal clock that regulates the sleep- 
wake cycle) is approximately 1 hr longer than the 24-hr day (see e.g., Hobson, 1989). The 
body must therefore reset its internal clock each day in order to maintain a regular sleep-wake 
cycle. Sleep problems are conceptualized as a failure to synchronize the body’s internal clock 
to external stimuli and in the absence o f such cues, sleep onset occurs approximately one hour 
later each day due to carcadian drift. Chronotherapy has been used with success for 
nonhandicapped adults with delayed sleep phase insomnia. In a case study, Piazza, Hagopian, 
Hughes, and Fisher (1998) demonstrated the effectiveness o f chronotherapy with an 8-year- 
old girl with severe autism who exhibited irregular sleep onset times, frequent night and early 
waking, and short total sleep times. Piazza et al. conclude that this type o f treatment may be 
useful for individuals who display irregular sleep-wake patterns for whom other treatments 
have been unsuccessful. Chronotherapy has also been used successfully with four 
congenitally blind children aged 4-12 years with moderate to severe intellectual disability 
(Okawa et al., 1987).
Bedtime fading. With bedtime fading, baseline data are used to determine a time when rapid 
sleep onset is highly probable. In contrast to chronotherapy, bedtime is made earlier over 
time. Initial bedtime during treatment is determined by calculating the average sleep onset 
time during baseline and then adding 30 min whereby the individual is not allowed to fall 
asleep prior to this time. Piazza and Fisher (1991), for example, used fading with four 
children with profound intellectual disabilities who showed various types o f sleep problems. 
Fading consisted o f adjusting the child’s bedtime by 30 min each night based on latency to 
sleep onset for the previous night. If the child fell asleep within 15 min o f bedtime, this time 
was then made 30 min earlier on the next night. However, if  the child did not initiate sleep 
within 15 min, bedtime was made 30 min later on the subsequent night. A response cost
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component, in which the child was removed from bed and was kept awake for 1 hr if  sleep 
was not initiated within 15 min, also was used. According to Piazza and Fisher, the 
mechanisms responsible for this treatment’s effectiveness may involve both classic and 
operant conditioning. From the classic conditioning framework, the unconditioned stimulus 
was the physiological state associated with sleep deprivation. From the operant side, failure to 
sleep was punished via the response cost procedure.
Extinction. Results from studies that used ignoring as treatment suggest that nighttime 
disruptive behaviors may be positively reinforced by caregiver attention (see e.g., Bramble, 
1997; Didden et al., 1998). Two types o f extinction procedures, nongraduated and graduated 
extinction, have been used. With nongraduated extinction, parents are instructed to ignore the 
child’s nighttime disruptive behaviors after they had put the child into bed and left the 
bedroom. One problem with this procedure is that the disruptive behavior may escalate in 
severity to the point where the child is in danger o f doing serious injury or damage that can 
not be ignored. However, if  parents can weather the storm, nongraduated extinction can 
rapidly eliminate sleep problems in children with developmental disabilities.
Graduated extinction involves gradually increasing the delay interval before parents (or 
other caregivers) attend to the child. On each successive night, the interval is increased a 
certain number o f minutes until the target behaviors are no longer followed by parental 
attention. This procedure has also proven to be highly effective in eliminating nighttime 
disruptive behavior (see Durand, Gernert-Dott, & Mapstone, 1996). Results from this study 
suggested that inadvertent reinforcement o f lengthier bouts o f nighttime disruptive behaviors 
did not occur.
Gradual distancing. Howlin (1984) described a stimulus fading procedure called gradual 
distancing with a 5-year-old boy with autism. He required a long time to fall asleep, and his 
mother would often sit with him an hour or more before he fell asleep. He woke up nightly, at 
varying times, and would not settle unless he was taken into his parents' bed. At the time of 
the initial assessment, his mother slept all night in the boy's bed. The procedure required that 
the mother gradually increase her sleeping distance from the child. During the first week, she 
slept on an inflatable mattress next to the child’s bed. The distance between the boy’s bed and 
mother’s mattress was then increased gradually. Each time the boy woke, mother would 
comfort him. During the course o f treatment, the mattress was placed immediately outside the 
child's bedroom. At the end o f treatment the mother was able to sleep in her own bedroom.
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During a 3-month follow-up, the number o f times the child woke up at night was reduced to 
only 3-4 times per week. Gradual distancing seems to be indicated in case o f fear-related 
sleep disorders although validation o f fear would seem problematic.
Sleep-wake scheduling. Sleep-wake scheduling refers to setting a fixed time schedule for 
going to bed and a fixed time for waking. With such a procedure, a threshold time (i.e., 
observed sleep readiness) is calculated taking into account average sleep requirement. 
Individuals are put to bed if  they exhibit evidence o f tiredness, and daytime and evening naps 
are prevented. Morning rising time is set as an anchor each day. Finally, the threshold time is 
adjusted until 90% sleep efficiency is achieved. In a study by Espie and Wilson (1993), this 
type o f scheduling was effective in reducing sleep problems in five children and adults with 
mild to profound mental handicap. Effective use o f this procedure would seem to depend on 
being able to find an optimal sleep-wake schedule for the individual.
Light therapy. Only two uncontrolled case studies have been published on the effects o f light 
therapy. Short and Carpenter (1998) described the use o f light therapy with a 34-year-old man 
with profound mental handicap and vision impairment. His sleep disorders had emerged 
acutely and consisted o f difficulties in initiating sleep and frequent night waking. During light 
therapy, he was awoken at a set time in the morning and exposed to direct natural light for at 
least 2 hr by taking him outdoors. Daytime sleeping was discouraged. Treatment resulted in a 
normalized and stable sleep pattern within two weeks o f treatment. Smith et al. (1998) also 
presented case study evidence o f the effectiveness o f light therapy in the treatment o f sleep 
problems with a 6-year-old child with Smith-Magenis syndrome who had a history o f sleep 
and other behavioral problems during the winter months. During light therapy, the child was 
exposed to light for 20 min each morning at 6 a.m. The mechanism underlying the 
effectiveness o f this procedure was considered to result from the synchronization o f the 
child’s internal biological clock by exposure to simulated sunlight. However, it is difficult to 
isolate the specific effects o f light therapy in these case studies because scheduling was also 
an integral part o f treatment.
Pharmacological Use o f Melatonin
In the dark and at night, the pineal gland synthesizes and releases melatonin. The 
hypothalamic circadian clock, which is located in the suprachiasmatic nuclei (SCN), regulates 
the pattern o f melatonin synthesis in humans. The SCN has been found to be a major sleep
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regulator. The light-dark cycle is the most powerful synchonizer known to entrain the 
endogenous circadian pacemaker on a 24-hr cycle (see e.g., Hobson, 1989). Melatonin levels 
are high in darkness and low in light. It is hypothesized that endogenous melatonin synthesis 
is dampened in individuals with visual handicaps and in individuals with developmental 
disabilities or brain damage.
Palm et al. (1991) described a case involving the use o f melatonin with a 9-year-old boy 
who was blind and severely mentally handicapped. Despite a structured bedtime routine with 
a consistent morning wake time, the child showed a disturbed non-24 hr sleep-wake cycle. 
Treatment began with 0.5 mg oral melatonin given at 6 p.m. The use o f oral melatonin 
resulted in a dramatic improvement to a typical sleep-wake cycle with the boy having 
generally uninterrupted sleep from 7 p.m. to 6 a.m. The results o f a double-blind, cross-over 
randomized control trial by Jan, Espezel, and Appleton (1994) were consistent with those 
results. They showed that melatonin was highly effective in establishing a normalized sleep- 
wake rhythm with 15 young children, some o f whom were diagnosed with developmental 
disabilities. Melatonin was given orally at the desired bedtime at dosages between 2.5 mg and 
5 mg daily. Palm, Blennow, and Wetterberg (1997) obtained similar results in a series o f case 
studies with eight developmentally disabled children who were blind. In contrast, Camfield, 
Gordon, Dooley, and Camfield (1996) found no marked improvement with six children with 
developmental disabilities who were treated for sleep disturbance using melatonin as 
compared to within-subject placebo control conditions. Three children did, however, show 
some improvement in certain aspects o f sleep (e.g., fewer arousals per night). Thus, while 
melatonin appears promising, it may not produce dramatic effects for all children.
In considering the current state-of-the-art in treatment, we agree with Lancioni et al. (1999) 
that systematic replication o f studies is needed, especially with regard to new procedures such 
as chronotherapy and light therapy. Furthermore, no studies have demonstrated a functional 
relationship between nighttime disruptive behaviors and its negative and/or positive 
reinforcers. Procedures for the functional analysis o f sleep-related problems are needed to 
identify variables that may shape and maintain sleep disorders. Finally, quantitative data 
collected ruing baseline and treatment in published case studies could permit researchers to 
calculate effect-sizes as part o f meta-analyses (see e.g., Didden, Duker, & Korzilius, 1997). 
Results o f such analyses might reveal differential effectiveness o f procedures for treatment of 
sleep disorders in our target group.
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Conclusion
Our review has shown that sleep disorders are highly prevalent and persistent in individuals 
with developmental disability. Indeed, compared to nonhandicapped persons, individuals with 
developmental disabilities appear to be at increased risk for sleep disorders. This difference in 
prevalence and severity may be explained in part by brain damage. In addition, some sleep 
disorders appear to be associated with certain syndromes, suggesting that sleep problems 
could be a behavioral phenotype. However, the association between specific genetic disorders 
and sleep problems is not yet well understood. To assist in developing new and more effective 
treatments, an understanding o f the variables associated with sleep disorders in persons with 
developmental disabilities may be helpful. The correlational studies reviewed in this paper 
point to a number o f variables that may be associated with sleep problems, but it remains 
unclear if  these factors have predictive validity for treatment selection or treatment outcome.
There is thus a current literature that professionals can consult when providing services 
to caregivers o f individuals with developmental disabilities who have sleep disorders. 
However, this literature is limited in that most o f the treatment studies have been case studies 
with limited controls for internal validity, and limited data on generalization and maintenance. 
There is also a need for systematic replication o f treatment studies so that the external validity 
of treatments can be more fully evaluated. Larger-scale controlled studies are certainly 
warranted, as are studies that examine the long-term effects and side-effects o f various 
treatment procedures. In addition, studies that seek to elucidate factors that are necessary for 
effective implementation are needed to provide evidence-based practice in this area. Finally, 
while effective implementation o f evidence-based treatments not only eliminate sleep 
disorders, it is plausible that early intervention to establish appropriate sleep patterns may 
help to preempt sleep disorders and the many negative consequences associated with the lack 
of efficient sleep in individuals with developmental disabilities.
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S le e p  p r o b le m s  a n d  d a y t im e  p r o b le m  b e h a v io r s  
in  c h ild r e n  w ith  d e v e lo p m e n ta l d is a b ilit ie s
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Abstract
The present study assessed the prevalence o f severe sleep problems in a sample o f children (n 
= 286) with profound to mild developmental disabilities and who lived at home with their 
parent(s) in The Netherlands. It also explored relationships between sleep problems and 
family and child variables. Demographic information, data on children’s sleep behaviors, and 
parent variables were collected using questionnaires. Severe settling problems, night waking, 
and early waking were present in 4.2%, 10.8%, and 4.2% of the cases, respectively. 
Percentage o f children with either type o f sleep problem was 16.1. Children with a severe 
sleep problem had more severe levels o f mental handicap, more often used medication, more 
often had epilepsy, more often had cerebral palsy, and more often showed daytime drowsiness 
and daytime napping than children without a severe sleep problem. Furthermore, children 
with severe sleep problems showed more severe levels o f daytime problem behaviors, such as 
aggression, noncompliance, and hyperactivity. Results o f this study are discussed pertaining 
to the assessment and treatment o f sleep problems in children with developmental disabilities.
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S le e p  p r o b le m s  a n d  d a y t im e  p r o b le m  b e h a v io r s  
in  c h ild r e n  w ith  d e v e lo p m e n ta l d is a b ilit ie s 2
Sleep problems are common in children with developmenal disabilities. Such problems may 
be divided into problems with the sleep-wake cycle (i.e., dyssomnias), such as settling 
difficulties, frequent night waking, excessive sleepiness, and early waking, and unusual 
behaviors during the night (i.e., parasomnias), such as teeth grinding, and night terrors (see 
e.g., Stores, 1996). Several studies have investigated the prevalence of sleep problems in 
children with developmental disabilities who live at home with their parent(s). For example, 
Bartlett, Rooney, and Spedding (1985) studied 214 children with severe mental handicap who 
were 16 years or younger. They found that 86% o f those under 6 years, 81% of those who 
were 6 to 11 years, and 77% of 12 to 16-year-old children were reported by their parents to 
have some type o f sleep problem. Specific types o f sleep problems reported included frequent 
night waking (56%), settling problems (56%), and difficulty in getting the child to go to bed 
(53%). One year later, Clements, Wing, and Dunn (1986) conducted a study in 155 children 
(aged 15 years or less) all o f whom had severe mental handicap. They found that 13% showed 
frequent night waking or sleep for only a few hours. Parasomnias may also be common as 
was shown by Wiggs and Stores (1996a). Restless sleep, snoring, and co-sleeping during most 
nights or every night were reported by parents in 41%, 30%, and 20% of the cases, 
respectively.
Quine (1991) conducted a longitudinal study in 200 severely mentally handicapped 
children who were between 1 and 18 years old. Sleep problems were assessed initially and 
these assessments were then repeated 3 years later. At the initial assessment, 51% o f the 
parents reported settling difficulties, while 67% reported frequent night waking. Fifty to 75% 
of the children who showed various types o f sleep problems when first assessed still showed 
these problems 3 years later. Also, Wiggs and Stores (1996a) found a sleep problem present 
in 44% of the cases in 209 severely intellectually disabled children. They found that the
Lucy Wiggs is acknowledged for providing the sleep questionnaire. Portions of this study were presented at the 
Annual Meeting of the Dutch Association of Sleep-Wake Research, november 2000, Nijmegen, The 
Netherlands.
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average duration o f the current sleep problems among the sample was 7.13 years (SD = 4.04). 
These results indicate that sleep problems are persistent.
That sleep problems in children with developmental disabilities may be more frequently 
occurring than among their peers was shown by a recent study by Richdale, Gavidia-Payne, 
Francis, and Cotton (2000). Richdale et al. compared scores on several indices o f sleep 
problems o f 52 profoundly to mildly mentally handicapped children with 25 nonhandicapped 
controls. They found sleep problems to be present in 58.6% in the first group and nightly 
waking during 2 or more years was found in 58.8% of the cases. A current sleep problem was 
found in 57.7%, and 16% of the two groups, respectively.
Child variables, such as age, medical conditions, genetic disorders, adaptive skills, 
visual handicaps and physical handicaps, and daytime problem behaviors, are associated with 
sleep problems. For example, Wiggs and Stores (1996a) found a positive correlation between 
children's age and duration o f their sleep problem. Quine (1991) and Clements et al. (1986) 
have shown that sleep problems are more common among children aged under 5 than aged 
over 5. Adverse medical conditions, such as a seizure disorder and breathing-related 
difficulties (e.g., obstructive sleep apnea), have also found to be related to sleep problems (see 
e.g., Marcus, Keens, Bautista, von Pechmann, & Davidson Ward, 1991; Quine, 1991). 
Relationships have been found between genetic disorders and sleep problems, suggesting that 
such problems may be a behavioral phenotype. Sleep problems are highly prevalent among 
children who have Angelman syndrome (e.g., Clarke & Marston, 2000), Prader-Willi 
syndrome (e.g., Sarimski, 1996), tuberous sclerosis (e.g., Bruni, Cortesi, Giannotti, & 
Curatolo, 1995), Sanfilippo syndrome (e.g., Colville, Watters, Yule, & Bax, 1996), and 
Smith-Magenis syndrome (e.g., Smith, Dykens, & Greenberg, 1998). It has also been found 
that children with sleep problems are more likely to have cerebral palsy, nighttime 
incontinence, poor communication and self-help skills (e.g., Quine, 1991; 1992). Finally, 
results from several studies have yielded a relationship between sleep problems and daytime 
problem behaviors (e.g., Richdale, Cotton, & Hibbitt, 1999; Quine, 1991; Wiggs & Stores, 
1996a). Children who have sleep problems show more daytime problem behaviors than 
children without sleep problems.
Both presence and severity o f sleep problems are also associated with parent variables. 
For example, in a study by Quine (1991), 32% of the parents reported that they rarely got 
enough sleep themselves. Mothers o f children with sleep problems showed significantly 
higher scores on maternal stress and irritability, extra demands on time and energy, and 
decreased social life than parents o f children without sleep problems. Furthermore, severe
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levels o f sleep problems are related to increased levels o f maternal stress, decreased family 
functioning, increased levels o f maternal irritability and use o f punishment, and negative 
feelings towards the child (Quine, 1992). However, no relationships have been found between 
other family variables such as housing, income, and social class and sleep problems (Quine, 
1991).
In order to increase our knowledge about the prevalence and nature o f sleep problems 
and to develop effective procedures o f analysis and treatment, studies that replicate and 
extend other studies in this area are needed. The present study replicates Wiggs and Stores’ 
(1996a) study by using the same sleep questionnaire and the Aberrant Behavior Checklist 
(ABC; Aman & Singh, 1986). It extends their study by including children with moderate and 
mild levels o f mental handicap. Aim of our study is twofold: (a) to assess the prevalence o f  
sleep problems and sleep behaviors among a sample (n = 286) o f children with developmental 
disabilities who live at home in The Netherlands, and (b) to assess variables that may explain 
the differences between children with and children without a severe sleep problem.
Method
Participants
Participants were 286 profoundly to mildly mentally handicapped children who lived at home. 
They were between 1 and 19 years old and attended either daycare centers or special schools 
that were located in three provinces in The Netherlands (i.e., Gelderland, Noord-Brabant, and 
Overijssel).
Procedure
Principal managers o f randomly chosen daycare centers and special schools in the three 
provinces were approached by a letter in which they were asked if  they would distribute a 
sleep questionnaire to parents. Then, appointments were made with the psychologist, one or 
more teachers, and/or the principal manager o f the centers and schools that were willing to 
participate, to explain the aim of the study. Sleep questionnaires (see Materials) and an 
introductory letter stating the aim of the study were packaged with stamped addressed 
envelopes and teachers distributed these to children who took them to their parents. In the 
letter, it was explicitly stated to parents that by returning a completed sleep questionnaire to 
the authors, they would give their informed consent. Following the return o f a sleep 
questionnaire, the teacher who had worked with a given child for at least 6 months was asked
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to complete the ABC (see Materials). The demographic questionnaire (see Materials) was 
completed by the teacher and/or psychologist. Finally, the ABC, the sleep questionnaire, and 
the demographic questionnaire were returned to the authors.
Materials
Demographic Questionnaire. A questionnaire was developed to collect demographic 
information about each child. Questions were asked pertaining to the child's age, gender, and 
level o f mental handicap (i.e., profound, severe, moderate, or mild mental handicap), genetic 
disorder (e.g., Prader-Willi syndrome, or Down syndrome), autism or pervasive 
developmental disorder, sensory handicap (e.g., blind, or deaf), physical handicap (e.g., 
cerebral palsy), and medical conditions (e.g., epilepsy, overweight, or breathing-related 
difficulties).
Sleep Questionnaire. A sleep questionnaire was used to investigate the child's sleep. 
The questionnaire was originally developed by Simonds and Parraga (1982) for usage with 
nondisabled children aged between 5 and 20 years and was modified by Wiggs and Stores 
(1996a). The modified sleep questionnaire consists o f five parts. Part one addresses 
demographic information about the child (e.g., name, medical conditions). Part two addresses 
settling, nighttime waking, and early waking behaviors. With some items, parents were asked 
to rate its frequency on a 5-point scale: (1) never, (2) less than once per month, (3) 2-4 times 
per month, (4) three nights per week, or (5) nightly (e.g., 'How often does your child wake in 
the night?') or (1) few minutes, (2) up to half an hour, (3) up to one hour, (4) one to two hours, 
or (5) more than two hours (e.g., 'How long does it usually take to settle him/her?'). Some 
items require yes/no answers (e.g., 'Once asleep does s/he sleep soundly?'). Open-ended 
questions were used for collecting qualitative information (e.g., 'If your child will not go to 
bed or settle to sleep what do you do about it?').
Part three o f the sleep questionnaire contains items that require either a yes/no answer 
(e.g., 'Does s/he usually wake up in a good mood?') or a reply in hours (e.g., 'What time does 
your child usually go to bed?'). Part four contains items that address parasomnias, and parents 
are asked to rate their frequency o f occurrence on a five-point scale: (1) never, (2) less than 
once per month, (3) 2-4 times per month, (4) three nights per week, or (5) nightly (e.g., 
'Grinds teeth in sleep'). Part five, finally, contains items (yes/no format) about the family's 
sleep and also treatment for their child’s sleep problems (e.g., 'Do you feel that you get 
enough sleep yourself?'). Simonds and Parraga (1982) report Spearman correlation 
coefficients for parts o f the questionnaire. Test-retest (2 weeks interval) reliabilities were
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high, with r-values ranging from 0.83 to 1.0. In their study, a response rate o f 83.7% (of 369 
mothers) was obtained.
Aberrant Behavior Checklist. The ABC was used to assess daytime problem behaviors. 
Fifty-eight items o f daytime problem behaviors are covered and are rated on a four-point 
scale: (0) not at all a problem, (1) is a problem but only slightly, (2) is a problem which is 
quite serious, and (3) is a problem which is quite severe. Factor analysis has yielded 5 factors: 
(1) Irritability (15 items), (2) Lethargy (16 items), (3) Stereotypy (7 items), (4) Hyperactivity 
(16 items), and (5) Inappropriate Speech (4 items). The ABC has sound psychometric 
properties (see Aman & Singh, 1986) and has been used in other sleep studies with children 
and adults with a mental handicap (see e.g., Brylewski & Wiggs, 1999, 1998). Wiggs and 
Stores (1996, a) also used 18 items, clustered into six broad categories, that refer to ‘overtly 
problem behavior’.
Definition o f a Severe Sleep Problem
We used the criteria established by Wiggs and Stores (1996a) to define severe settling, early 
waking, and/or nighttime waking problems. Settling problems were defined as severe if  they 
occurred three or more nights per week, if  the child took more than 1 hour to fall asleep, and 
if  parents were disturbed during this time. (Mild problems occurred once or twice a week and 
the child settled in less than 1 hour.) Nighttime waking was defined as severe if  it occurred 
three or more nights per week, and if  the child woke for more than a few minutes, and 
disturbed parents (e.g., co-sleeping, crying). (Mild problems occurred once or twice per 
week.) Severe early waking was defined as waking before 5 a.m. three or more days per 
week. (Mild problems occurred once or twice per week.) A severe sleep problem was 
diagnosed if  a child had at least one o f the above three types o f sleep problems.
Results
Child Variables
Of a total o f 655 sleep questionnaires that were sent to parents, two-hundred and eighty-six 
questionnaires were returned, which constitutes a response rate o f 43.7%. Of the children, 
55% were male and their mean age was 8.3 years (range: 1-19 years; SD = 4.1). Percentages 
of children who were mildly, moderately, severely, and profoundly mentally handicapped 
were 17.4, 40.3, 33.8, and 8.5, respectively. Prevalence rates o f (combinations of) etiology o f  
developmental disability were: unknown (29.6%), Autism/Pervasive developmental disorder
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(20.6%), Down syndrome (17.1%), Attention Deficit Hyperactive Disorder (5.5%), Williams­
Beuren syndrome (2.5%), Angelman syndrome (1.5%), Fragile-x syndrome (1.5%), Tuberous 
sclerosis (0.9%), Rett syndrome (1%), and other (19.6%).
Most children, that is 91.8%, had a particular bedtime routine that was carried out every 
night. Parents reported that they never had any problems in settling the child in 61.2% of the 
cases, whereas settling problems occurred three to six times per week or nightly in 14.4% of 
the cases. Children sleep soundly once asleep in 84.5% of the cases. In case the child wakes in 
the night s/he does so once, twice, or three times in 69%, 17.4%, and 6% o f the cases, 
respectively. In half o f the cases it takes only a few minutes to resettle the child (i.e., 54.5%), 
28.7% takes up to half an hour, 7.2% takes up to an hour, 5.3% takes one to two hours, and 
4.3% takes more than two hours. The child exhibits the following behaviors before going 
back to sleep again: crying (28.4%), out of bed (17.9%), calling out (16.3%), urinating 
(4.7%), talking (11.1%), and other (14.2%). In about half o f the cases (i.e., 51.7%) parents 
take special measures (e.g., intercom) to ensure that the child is safe if  s/he wakes up during 
the night. Most children (i.e., 80.5%) are reported to be no light sleepers, and 73.2% 
sometimes sleep in unusual positions.
Table 1 shows percentages o f children with different types o f (combinations of) severe 
sleep problems (see also Definition o f a Severe Sleep Problem). Settling problems, frequent 
night waking, and early waking were found in 4.2%, 10.8%, and 4.2% of the cases, 
respectively (overlap). Percentage o f children with either type o f a sleep problem was 16.1%.
Table 1. Percentage and Number o f Children with Types of 
(Combinations of) Severe Sleep Problems.
Type(s) o f Sleep Problem Percentage o f Children (n)
Settling problems 4.2 (12)
Frequent night waking 10.8 (31)
Early waking 4.2 ( 11)
Settling problems and Night waking 1 0  ( 3)
Settling problems, Night waking, and
Early waking 0.3 ( 1)
Night waking and Early waking 1 4  ( 4)
Settling problems and Early waking 0.7 ( 2)
Settling problems, Frequent night waking,
or Early waking 16.1 (46)
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Types and percentages o f sleep behaviors and sleep problems occurring at least three nights 
per week or nightly are depicted in Table 2. Almost all children, that is 99.4%, exhibited at 
least one type o f sleep behavior or sleep problem.
Table 2. Percentage o f Children with Types o f Sleep Behaviors/Sleep Problems 
Occurring at Least Three Nights per Week or Nightly.
Sleep Behavior/Sleep Problem Percentage o f Children
Insists on bedtime rituals before going to sleep 62.4
Bedwetting 55.7
Needs security object 46.5
Breathes through mouth rather than nose when asleep 43.8
Appears more active than other children # 26.5
Loud snoring 22.4
Restless sleep 21.2
Reluctant to go to sleep 15.5
Teeth grinding 13.5
Sweats a lot during sleep 13.0
Afraid o f the dark 10.3
Has urges to fall asleep # 9.9
Wants to sleep with somebody else (co-sleeping) 9.5
Body rocking while going off to sleep 9.1
Seems drowsy, can’t stop from sleeping # 8.5
Needs sleep medication 8.4
Talks in sleep 8.1
Quick movements o f arms or legs 7.1
Sleeps with head tipped right back 6.1
Gagging and choking 5.2
Falls to the ground due to muscle weakness # 5.0
Wakes in the morning before 5am and stays awake 4.2
Head banging 4.0
Repeatedly stops breathing for 15-30s 3.5
Nightmare (during last half o f the night) 2.8
Nighttime screaming in terror (during first half o f the night) 2.0
Feels paralyzed upon waking or going off to sleep 1.6
Afraid o f going to bed 1.2
Walks in sleep 0.8
Complains o f headache on waking up 0.4
Tongue biting 0.4
Afraid o f going to die when put in bed 0.4
NB. # = during daytime.
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In Table 3 percentages and numbers o f children with a severe sleep problem related to each 
variable, X  and p-values are given. Results indicate that severe sleep problems are 
significantly related to usage o f medication (e.g., psychotropic medication), level o f mental 
handicap, seizure disorder, daytime napping, cerebral palsy, and daytime drowsiness. 
Children with sleep problems more often use medication, are more severely mentally 
handicapped, more often have epilepsy, more often show daytime napping and daytime 
drowsiness, and more often have cerebral palsy, than children without severe sleep problems.
Parent Variables
Parents were asked if  they thought that their child had a current sleep problem. In 23.7% of 
the cases this question was answered in an affirmative way. Percentage o f disagreement 
between parents’ opinion and our criteria o f a severe sleep problem was 35. The difference 
between our criteria and parents’ opinion about the (non)presence o f a current severe sleep 
problem was significant, with X2 (1, N  = 279) = 52.68, p  < .001. This would indicate that 
parents tend to over- or underestimate the sleep problem of their children compared to our 
criteria. However, most parents, that is 94%, report that they have a good impression o f their 
child’s sleep behavior. Furthermore, 18.9% of the parents did not get enough sleep themselves 
and 38.9% of them had a child with a severe sleep problem. The most often reported 
consequences o f a child’s sleep problem were parental fatigue (47%), irritability (28%), 
failure to cope (9%), and others (14%). O f parents who reported that they had a history of 
sleep problems themselves (i.e., 13.5%), 18.9% had a child with a sleep problem. The 
difference between percentages o f children with a sleep problem of parents with a history of 
sleep problem and parents who had not, was not significant, with X  (1, N  = 274) = .14, p  = 
.71. In only 19% of the cases parents had received an advice about treatment o f the current 
sleep problem with their child and in 34.6% o f the cases this treatment was reported as 
effective. Etiology o f developmental disability was mentioned most often as the cause o f their 
child’s sleep problem (i.e., 25.3%) and the child’s inability to integrate daytime stimuli was 
reported in 11.4% of the cases. Following disruptive nighttime behavior, children are allowed 
to sleep in the parents’ bed or parents sleep in their child’s bed (i.e., co-sleeping) in 26.3% of 
the cases. Other parental actions are: offering nighttime activities to the child (8%) or 
providing foods and drinks (11.4%), bring the child back into its own bed (14.3%), or do 
nothing (12.6%).
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Table 3. Percentages o f Children with a Severe Sleep Problem with Each Variable.
Variable (n) Sleep Problem
%
X2 df p
Age (in years): 6.94 4 .139
1 -  4 (45) 24.4
5 -  7 (81) 23.5
8 -  11 (66) 13.6
12 - 16 (45) 8.9
17 -  9 (11) 9.1
Gender.
Male (148) 15.5 .333 1 .564
Female (121) 18.2
Medication usage (94) 27.7 13.161 1 .001 ***
No medication (180) 10.6
Level o f Mental Handicap'. 9.418 3 .024 *
Mild (35) 8.6
Moderate (81) 14.8
Severe (68) 27.9
Profound (17) 35.3
Genetic disorder #:
Down (34) 8.8
Fragile-x (3) 0.0
Prader-Willi (1) 0.0
Tuberous
Sclerosis (1) 100.0
Rett (2) 0.0
ADHD (11) 9.1
Williams-
Beuren (5) 40.0
Angelman (3) 100.0
Other (39) 17.9
Down syndrome (34) 8.8 2.173 1 .140
No Down syndrome (165) 19.4
Autism/PDD (41) 17.1 .009 1 .923
No autism/PDD (158) 17.7
Epilepsy (45) 31.1 6.550 1 .010 **
No epilepsy (177) 14.7
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Table 3. Continued.
Variable (n) Sleep Problem
%
X2 df p
Breathing problems 
No breathing problems
(26)
(198)
19.2
18.2
.017 1 .897
Sensory handicap#: 
Blind 
Visual
Impairment
Deaf
Hearing
Impairment
Combined
(4)
(32)
(1)
(1)
(4)
1.0
18.8
0.0
0.0
0.0
Visual handicap 
No visual handicap
(36)
(184)
19.4
18.5
.019 1 .892
Cerebral palsy 
No cerebral palsy
(24)
(190)
33.3
15.8
4.491 1 .034 *
Overweight 
No overweight
(5)
(219)
0.0
18.7
1.146 1 .290
Room alone 
No room alone
(243)
(43)
16.5
14.0
.170 1 .680
More active than others: 
at least 3 x week (69) 
less than 6 x month (191)
21.7
15.7
256 1 .256
Daytime sleepiness: 
at least 3 x week 
less than 6 x month
(26)
(235)
23.1
16.6
.689 1 .406
Drowsy during the day 
at least 3 x week 
less than 6 x month
(22)
(238)
36.4
15.1
6.461 1 .011 *
Daytime napping 
No workday nap
(70)
(204)
25.7
13.7
5.362 1 .021 *
Napping in weekend 
No weekend nap
(66)
(199)
25.8
13.6
5.318 1 .021 *
NB. * p < .05; **p < .01; *** p < .001. 
numbers; n = number of children.
# = differences between categories could not be tested due to small cell
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Daytime Problem Behavior
Internal consistency o f each o f the five subscales o f the ABC was high, with Cronbach a ’s of 
.90, .92, .92, .94, and .85 for Irritability, Lethargy, Stereotypy, Hyperactivity, and 
Inappropriate Speech, respectively. Spearman-rho correlation coefficients between the five 
factors o f the ABC were all significant at a  = .01 (2-tailed), with values ranging from .27 to 
.61.
Results from the Kolmogorov-Smirnov test showed that the scores o f each o f the five 
factors o f the ABC were not normally distributed. As a consequence, Mann-Whitney U-test 
was used to test differences between categories. Mean rank scores o f the five subscales, 
number o f children, z-scores, and p-values are presented in Table 4. Results show that 
children with a severe sleep problem have significantly higher scores on Irritability, Lethargy, 
Stereotypy, and Hyperactivity than children without a sleep problem. Although children with 
a severe sleep problem have higher scores on Inappropriate Speech than children without a 
sleep disorder, the difference is not significant.
Eightteen items o f the ABC were selected and clustered into six categories o f Self­
Injury, Aggression, Screaming, Temper Tantrums, Noncompliance, and Impulsivity. Table 5 
presents mean rank scores, z-scores, and p-values for children with sleep problems as well as 
children without sleep problems on each cluster. Results show that children with a severe 
sleep problem have significantly higher scores on Aggression, Screaming, Temper Tantrums, 
Noncompliance, and Impulsivity than children without a sleep problem.
Stepwise regression analyses were performed to assess the effects o f scores of each 
factor o f the ABC, level o f mental handicap, and age on different types o f sleep problems. 
First, analysis o f settling problems resulted in a significant predictive model, with F(1, 195) = 
12.80, p  < .001, and R  = .062. With frequency o f problems o f parents with putting their child 
to bed as dependent variable, only Inappropriate Speech added significantly to the regression 
(ß = .248; t = 3.578, p  < .001). Second, analysis o f sleep latency resulted in a significant 
predictive model, with F(1, 191) = 4.66, p  < .05, and R  = .024. Only level o f mental handicap 
added significantly to the regression equation with number o f minutes before going off to 
sleep at bedtime as dependent variable (ß = .154; t = 2.159, p  < .05). Third, analysis of 
frequent night waking also resulted in a significant model, with F(3, 190) = 6.29, p  < .001, 
and R  = .090. Age (ß = -.175; t = -2.503, p  < .05), level of mental handicap (ß = .170; t = 
2.432, p  < .05), and Inappropriate Speech (ß = .148; t = 2.131, p  < .05) added significantly to 
the regression equation with frequency o f night waking as dependent variable. Fourth,
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analysis o f the number o f minutes o f going off to sleep during the night resulted in a 
significant predictive model, with F(1, 146) = 9.74, p  < .01, and R2 = .063. Level o f mental 
handicap (ß = .250; t = 3.121, p  < .01) added significantly to the equation with number of 
minutes o f going off to sleep after night waking. Finally, a logistic regression analysis 
(stepwise), with presence o f a severe sleep problem as a (binary) dependent variable, revealed 
that age (Wald X  = 4.805, p  < .05), level o f mental handicap (Wald X  = 5.276, p  < .05), and 
Irritability (Wald X  = 10.325, p  < .01) added significantly to the equation (Nagelkerke’s R2 
for the logistic regression model is .189; N  = 201).
Table 4. Mean Rank Scores o f Each o f the Five Factors o f the ABC of 
Children With and Without a Severe Sleep Problem, z- and p-values.
ABC-Factor Mean Rank Score z  # p
Sleep No Sleep
Problem Problem
1. Irritability 145.83 104.38 -3.93 .001
2. Lethargy 130.39 107.86 -2.10 .001
3. Stereotypy 140.50 105.58 -3.60 .001
4. Hyperactivity 145.57 104.44 -3.73 .001
5. Inappropriate Speech 125.37 108.99 -1.70 .090
NB. # = Mann-Whitney U; ABC = Aberrant Behavior Checklist.
Table 5. Mean Rank Scores o f Each Cluster o f Daytime Problem Behaviors o f
Children With and Without a Severe Sleep Problem, z- and p-values.
Cluster of Mean Rank Score z  # p
Problem Behavior
Sleep No Sleep
Problem Problem
Self-injury 117.73 110.71 -1.11 .266
Aggression 135.56 106.69 -3.15 .002
Screaming 132.24 107.44 -2.90 .004
Temper Tantrums 138.32 106.07 -3.68 .001
Noncompliance 147.40 104.02 -4.31 .001
Impulsivity 126.76 107.41 -2.09 .037
NB. # = Mann-Whitney U.
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Discussion
The results o f the present study show that sleep problems are common among children with 
developmental disabilities who live at home. Unusual sleep behaviors that occurred at least 
three nights per week were found in almost all children. Severe types o f settling problems, 
frequent night waking, and early waking were found in 4.2%, 10.8%, and 4.2% of the cases, 
respectively. Either type o f a severe sleep problem was present in 16.1% of the children. 
Children with severe sleep problems more often had epilepsy and cerebral palsy, had more 
severe levels o f mental handicap, more often used medication, and more often showed 
daytime napping and daytime drowsiness than children without sleep problems. Futhermore, 
children with severe sleep problems showed more severe levels o f daytime problem 
behaviors, such as aggression, screaming, noncompliance, and impulsivity.
It is difficult to compare our results with those from other studies due to differing 
samples and questionnaires. Most studies have been conducted in children with severe levels 
of mental handicap (see e.g., Clements et al., 1986; Quine, 1991; Wiggs & Stores, 1996a). 
However, we used the same questionnaire as was used by Wiggs and Stores. If we compare 
our results with those found by Wiggs and Stores, it may be concluded that many children 
with a severe mental handicap show severe sleep problems. Furthermore, Quine (1991) and 
others (e.g., Wiggs & Stores, 1996a) have shown that many children do not simply outgrow 
such problems and that sleep problems may be persistent.
Variables that are associated with the presence o f a severe sleep problem may provide 
clues for analysis and treatment. We found that children who had a severe sleep problem more 
often suffered from epilepsy than children without a sleep problem. This finding corroborates 
the results from other epidemiological studies in children with severe mental handicap (see 
e.g., Quine, 1991) and in children without mental handicap (e.g., Stores, Wiggs, & Campling, 
1998). For example, Stores et al. found that schoolchildren (aged 5 to 16 years) with epilepsy 
showed much higher rates o f sleep problems, such as poor sleep quality, anxiety about sleep, 
disordered breathing, and short sleep duration, than children without epilepsy. Furthermore, 
children with epilepsy showed more often teeth grinding, bedtime rituals, restlessness, and 
tiredness upon waking than children without epilepsy. It appears that children with epilepsy 
have a predisposition to disturbances in their sleep-wake pattern, but sleep problems, 
epilepsy, and other factors may be interrelated. Sleep problems may be caused by cerebral 
pathology, by the occurrence o f nighttime seizures, by anticonvulsive medication, and/or by 
an associated breathing disorder (e.g., apnea). Conversely, psychological disturbances (e.g.,
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anxieties), sleep deprivation, and disordered breathing during sleep may cause sleep problems 
(Stores et al., 1998). For example, Koh, Ward, Lin, and Chen (2000) showed that treatment of 
sleep apnea led to improved seizure control in five o f their group o f nine children with 
neurodevelopmental disorders.
A diagnosis o f cerebral palsy was also associated with the presence of a severe sleep 
problem in our sample, a finding that corroborates the results found by Quine (1991). 
However, Wiggs and Stores (1996a) failed to find any relationship between cerebral palsy and 
sleep problems. Thus, it may be concluded that the evidence is conflicting and more research 
is needed to gain a better insight in the possible relationship between these child variables. 
Results o f a study by Kotagal, Gibbons, and Stith (1994) suggest that sleep problems in 
children with severe cerebral palsy may be attributed to nighttime oxygen desaturation 
(associated with apnea) as a result o f their inability to compensate for it by changes in body 
position.
We also found an association between the level o f mental handicap and the presence o f  
a severe sleep problem. Children with more severe levels o f mental handicap show more often 
sleep problems than children with milder levels o f mental handicap, a result which is in 
contrast with findings by Clements et al. (1986). It is difficult to explain this association on 
the basis o f our research design; it may be that cerebral pathology and its associated 
developmental disabilities (e.g., epilepsy) may increase the likelihood o f occurrence o f a 
disturbed sleep-wake pattern. Results from regression analyses also indicated that children 
with more severe levels o f mental handicap took longer to fall asleep during the evening and 
night than children with milder levels o f mental handicap.
Although differences between age groups were not significant, they nonetheless show a 
trend towards increasing prevalence with decreasing age in years (see Table 3). Furthermore, 
results o f regression analyses showed associations between age and frequency o f night 
waking, in that younger children woke up more frequently during the night than older 
children, a finding that may reflect a developmental process.
At present, it is a well-established fact that the presence o f a severe sleep problem is 
associated with daytime problem behaviors in children with developmental disabilities. 
Children with sleep problems more often showed and show more severe types o f behavioral 
problems than children without severe sleep problems. In the framework of applied behavior 
analysis, a sleep problem is conceptualized as an establishing operation or setting event that 
increases the probability o f occurrence o f daytime problem behaviors. For example, O’Reilly
(1995) showed that the aggressive behavior in a 31-year-old man was more frequent when he
-56-
was sleep deprived (i.e., had less than 5 hours sleep) in comparison to when he had slept for 
more than 5 hours the night before. However, we must acknowledge that the reported 
association between sleep problems and daytime problem behaviors in the present as well as 
in other studies remains unclear as these studies provide only correlational data. Daytime 
problem behaviors may be both a cause and an effect o f a (severe) sleep problem. 
Furthermore, both variables may be related to an ‘unknown’ third variable, such as medical 
conditions. For example, Wiggs and Stores (1999) found that although the treatment o f the 
sleep problem was effective in a sample o f children with developmental disabilities and 
daytime behavior problems, this failed to produce a collateral decrease in daytime problem 
behaviors with each child. Thus, treatment o f sleep problems alone may not be sufficient to 
reduce daytime problem behaviors.
It is noteworthy that there was a difference in the reports o f parents about the presence 
of a sleep problem with their child and our criteria. Parents tended to rate their child’s sleep 
behavior as more severe are as less severe than we did according to our criteria. This finding 
has implication for the assessment o f sleep problems (e.g., during intake): in a number of 
cases the child may not have a severe sleep problem, which indicates that parents should be 
informed and reassured about their child’s sleep behavior. However, in many cases a severe 
sleep probem may be present and assessment and treatment is indicated. Many parents 
reported that they failed to cope, felt tired and irritated as a result o f the child’s sleep problem.
Results o f our study, those found by Wiggs and Stores (1996b), and our clinical 
experience indicate that service provision to parents is still inadequate and that advices for 
treatment are given in a minority o f cases. Furthermore, treatment advices may not always be 
effective. There is a treatment literature that psychologists and other professionals can refer to 
when providing consultation to parents or other caregivers o f children with developmental 
disabilities who have a sleep problem. A number o f treatment procedures, including 
behavioral (e.g., chronotherapy, extinction, desensitization, scheduling, light therapy), 
pharmacological (e.g., melatonin), and medical techniques (e.g., tonsillectomy, anticonvulsant 
medication), may be effective in the treatment o f sleep problems in our target group (see e.g., 
Didden & Sigafoos, in press).
Sleep problems are common among children with developmental disabilities. These 
problems are associated with negative consequences for the child as well as his or her family 
members. Despite methodological shortcomings, results from epidemiological studies provide 
clues for assessment and intervention. Implementation o f treatment may result in the
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elimination o f sleep problems as well as the normalization o f sleep patterns, collateral to a
reduction in levels and types o f stress experienced by parents and/or other family members.
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Abstract
Meta-analysis o f 482 empirical studies on treatment o f problem behaviors o f individuals with 
mental retardation was conducted. A metric o f treatment effectiveness was computed for 
1.451 comparisons between baselines and treatments, 34 topographies o f problem behavior, 
and 64 treatment procedures. Analysis o f variance with percentage o f nonoverlapping data as 
the dependent variable and comparison as the basic unit o f analysis revealed that treatment of 
externally destructive behaviors had significantly lower mean percentage o f nonoverlapping 
data scores than did treatment o f socially disruptive and internally maladaptive behaviors. 
Response contingent proceudres were significantly more effective than were other procedures. 
No significant interactions were found. Results o f a stepwise regression showed that only 
performing a functional analysis made a significant contribution. These results may lead to 
more objective assignment o f treatment procedures to problem behaviors.
-64-
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w ith  in d iv id u a ls  w h o  h a v e  m e n ta l r e ta r d a t io n 3
Problem behaviors are highly prevalent among individuals with mental retardation (e.g., 
Oliver Murphy, & Corbett, 1987; Sigafoos, Elkins, Kerr, & Attwood, 1994). Given the often 
serious consequences o f such behavior, analysis and treatment have received high priority by 
researchers during the past few decades, which has led to the development and 
implementation o f numerous procedures o f analysis and treatment.
Treatment o f problem behaviors is an area o f continuing debate and controversy, 
especially with regard to the use o f contingent aversive stimuli and pharmacological agents. 
This may lead to treatment decisions that are politically acceptable rather than data-based. 
Also, the eventual results of such a debate may lead to decisions that are not in the best 
interest o f those who are primarily involved -  individuals with problem behaviors and their 
relatives. For this reason, service deliverers may be selectively informed, remain uninformed, 
or even be misinformed as to the effectiveness o f intervention strategies for this target group. 
Specific beliefs regarding the effectiveness o f certain procedures may, consequently, become 
apparent (e.g., gentle teaching; for a critical review see Mudford, 1995). Being fully informed 
may counteract this tendency, but obtaining all relevant information may be difficult, as over 
one thousand scientific studies in this area have been published since the 1960s.
Interventionists typically rely on the “narrative review” to evaluate effectiveness of 
procedures, focusing either on the topography o f behavior (e.g., Favell et al., 1982; Matson & 
Gorman-Smith, 1986) or on the treatment being used (e.g., Jones, 1992; Miltenberger & 
Fuqua, 1981). This approach is potentially flawed due to its subjectivity, and more objective 
approaches are needed. One method that is well-suited for this purpose is meta-analysis, a 
method originally developed for group research (Glass, McGraw, & Smith, 1981). Despite 
some methodological controversy, meta-analysis o f single case research has gained popularity 
(e.g., Fiske, 1983; White, Rush, Kazdin, & Hartmann, 1989).
In the area o f mental retardation, at least four notable meta-analyses o f intervention 
research have been published. Lennox, Miltenberger, Spengler, and Erfanian (1988) evaluated 
the use o f different treatment procedures across various topographies o f behavior. Treatment
This study, which was funded by the Lameris Foundation -  Utrecht, was presented at the Annual Meeting of the 
Experimental Analysis of Behaviour Group, april 1995, London.
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effectiveness was calculated by dividing the mean o f the last 50% of the treatment phase by 
the mean o f the last 50% of the baseline phase data, then substracting this value from 100. 
However, Lennox et al.’s conclusions are based on a small sample o f journals (N  = 7), 
covering a period o f only 5 years. Lundervold and Bourland (1988) presented a quantitative 
analysis o f treatment effectiveness for aggressive, self-injurious, and destructive behaviors. 
Reviewing 12 journals, they analyzed a total o f 62 studies, covering a period of only 5 years. 
Matson and Taras (1989) examined 27 journals covering a period o f 20 years. Although their 
conclusions were based on as many as 382 studies, they provided no quantitative analysis, 
only a frequency tabulation o f the number o f studies published for various topographies of 
behavior.
Recently, Scotti, Evans, Meyer, and Walker (1991) undertook a comprehensive meta­
analysis in this area. Although their results allow one to draw more farreaching conclusions 
than does any other study in this field, their study has still a number o f shortcomings, 
including (a) the limited number o f journals covered (N  = 18), and their failure to include 
every journal covering the area o f mental retardation (e.g., they did not examine the Journal 
o f Mental Deficiency Research [now the Journal o f Intellectual Disability Research]); (b) the 
inclusion only o f journals that were North-American by origin, excluding journals from other 
English-speaking countries (e.g., Australian & New Zealand Journal o f Developmental 
Disabilities) as well as journals from non-English-speaking countries (e.g., The Netherlands, 
Germany); (c) the use o f only studies published between 1976 and 1987; (d) the exclusion of 
psychiatric journals that have regular contributions to the field o f mental retardation (e.g., 
Journal o f the American Academy o f Child & Adolescent Psychiatry); (e) the failure to 
consider duration o f sessions during which the treatment was in effect, which varied from one 
minute to the whole day; (f) the rather small number o f treatment procedures considered, 
including only one nonbehavioral procedure (i.e., medication) and no behavioral or 
pharmacological procedures (e.g., diet, physical excersise, sensory integration, gentle 
teaching); likewise, the number o f topographies studies was limited and set at five; (g) the 
basing o f conclusions on the efficacy o f medication or pharmacological treatment on results 
of only five studies.
The present study is a meta-analysis on treatment effectiveness for problem behaviors 
of individuals who have mental retardation that was designed to extend the Scotti et al. study 
by considering the aforementioned limitations.
-66-
Method
Literature search
We examined 30 journals that are focused on mental handicap, mental retardation, mental 
subnormality, or developmental disabilities with regard to their inclusion o f studies dealing 
with the analysis and treatment o f problem behaviors (see Table 1 for a list o f journals).
We also included in our analysis relevant references mentioned in the identified studies. 
If unpublished studies were considered in the studies we analyzed, we included results o f the 
unpublished studies if  enough information was provided. We also analyzed results reported in 
textbooks if  information that met the admission criteria was included (see later discussion). 
Studies from general psychological journals were also included.
For our analysis, we selected studies that met the following criteria: (a) the recipient of 
the treatment was diagnosed as having mental handicap, mental retardation, developmental 
disabilities or delays, as well as autism; (b) data were presented in a line o f bar graph, which 
necessated excluding studies in which only a single baseline point or results o f statistical 
analyses were reported because a percentage o f nonoverlapping data score was not calculable; 
(c) the objective o f the study was reduction or elimination o f a defined topography o f problem 
behavior. Use o f these criteria resulted in a sample o f 482 studies, covering a period o f 26 
years (1968-1994).
Information processing
The basic unit o f analysis was the comparison between a control and a treatment phase rather 
than the individual subjects. Thus, subject data may concern comparisons that refer to 
consecutive phases and comparisons that refer to interrupted phases (i.e., comparison o f a 
baseline phase with a particular treatment phase, with the latter being preceded by one or 
more other treatment phases).
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Table 1. List o f  Journals.
Journal Years
American Journal of Mental Deficiency 1970-1986
American Journal on Mental Retardation 1987-1994
Analysis and Intervention in Developmental Disabilities 1981-1986
Applied Research in Mental Retardation 1980-1986 a
Australian & New Zealand Journal of Developmental Disabilities 1970-1991
Behavior Modification 1977-1994
Behavior Research & Therapy 1970-1991
Behavior Research of Severe Developmental Disabilities 1980-1981a
Behavior Therapy 1969-1991
Behavioral Interventions 1994
Behavioral Residential Treatment 1986-1993 a
British Journal of Developmental Disabilities 1993-1994
British Journal of Mental Subnormality 1978-1992 a
Child & Family Behavior Therapy 1979-1994
Education and Training of the Mentally Retarded 1974-1994
Education and Treatment of Children 1985-1994
Journal of Abnormal Child Psychology 1973-1994
Journal of the American Academy of Child and Adolescent Psychiatry 1985-1994
Journal of Applied Behavior Analysis 1968-1994
Journal of the Association for Persons with Severe Handicaps 1985-1994
Journal of Autism and Childhood Schizophrenia 1971-1978 a
Journal of Autism and Developmental Disorders 1979-1994
Journal of Behavior Therapy & Experimental Psychiatry 1970-1994
Journal of Clinical Child Psychology 1977-1991
Journal of Developmental and Physical Disabilities 1988-1994
Journal of Intellectual Disabilities Research 1992-1994
Journal of Mental Deficiency Research 1978-1991 a
Journal of Nervous and Mental Disease 1986-1992
Mental Retardation 1973-1994
Research in Developmental Disabilities 1987-1994
NB. a = Final volume.
The first author reviewed all 482 studies to assess each individual’s (a) functional level (for 
group data, the lowest functional level mentioned was recorded; if  no level was reported, 
careful reading allowed us to estimate the level o f the individuals] involved; (b) age in years; 
(c) etiology; (d) secondary motor and/or sensory handicaps; (e) topography targeted for 
treatment; (f) use o f pretreatment (functional) analysis, such as informal observation, 
scatterplot (Touchette, MacDonald, & Langer, 1985), the Motivation Assessment Scale 
(Durand & Crimmins, 1988), antecedent-behavior-consequence analysis (Bijou, Peterson, & 
Ault, 1969), and experimental analysis (Iwata, Dorsey, Slifer, Bauman, & Richman, 1982) (if 
more types o f analysis were used, the most informative one was recorded); (g) treatment 
procedure(s) (primary treatment procedures and combined treatment procedures [e.g., guided 
movement training plus restitution training] were distinguished); (h) intervention setting, such 
as classroom, home, ward, group home, vocational setting, therapy room, and other (e.g.,
-68-
outdoors, gymnasium, cafetaria); (i) duration o f session in minutes, which could vary from 1 
minute to the whole day; (j) reliability o f recording, including recording o f the mean o f the 
overall occurrence and/or nonoccurrence o f the target behavior; (k) procedural reliability; and 
(l) treatment effect, calculated for each comparison. Through this review, a total o f 1,451 
comparisons was established and 34 topographies o f problem behavior identified. Initially, we 
identified 64 main treatment procedures, 116 combinations o f procedures, and 12 variables.
Treatment effectiveness measure
As an index o f treatment effectiveness, the percentage o f nonoverlapping data was calculated 
(see Scotti et al., 1991; Scruggs, Mastropieri, & Casto, 1987). This metric represents the 
proportion o f data points in one phase that overlaps with any o f the data points in a 
comparison phase. A baseline or control phase was compared with a treatment phase that 
either immediately followed (i.e., consecutive phases) or followed after another phase of 
treatment (i.e., interrupted phases). Percentage o f nonoverlapping data scores were calculated 
for main treatment procedures and combined treatment procedures. In the case o f several 
identical treatment phases (i.e., treatment phases interrupted by a reversal o f a control phase), 
we averaged percentage o f nonoverlapping data scores across treatment phases and compared 
these with the mean percentage o f nonoverlapping data scores o f their respective control 
phases.
If a baseline phase contained one or more zero data points, a percentage of 
nonoverlapping data o f zero would occur, even if  all the treatment phase data would 
otherwise be below the remaining baseline data. For this reason we excluded all zero data 
points in the baseline phase from the computation. In order to counterbalance the effects of 
this operation, we withdrew the same number o f zero data points in the treatment phase. Then, 
a percentage o f nonoverlapping data score was calculated.
Data reduction
Due to small sample sizes, we excluded analyses o f the effectiveness o f combined treatment 
procedures from the statistical analysis. The large number o f behavioral topographies (i.e., 34) 
and primary treatment procedures (i.e., 64) renders the interpretation o f the results o f the 
analysis difficult. Therefore, we reduced the number o f topographies and the number of 
primary treatment procedures. In addressing this issue, we used the following procedure: 
Sixteen graduate students, who were familiar with the analysis and treatment o f problem 
behaviors o f individuals with mental retardation, were asked to assign each behavioral
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topography to one o f three categories. These categories, based upon a factor analysis by 
McGrew, Ittenbach, Bruininks, and Hill (1991), were (a) internal maladaptive behavior (e.g., 
self-injurious behavior [SIB], stereotypic behavior, pica), (b) socially disruptive behavior 
(e.g., public disrobing, inappropriate vocalizations), and (c) external destructive behavior 
(e.g., destruction o f property). Assignment was based on an interrater agreement o f at least 
75%. Behavioral topographies that did not fit these criteria were excluded from further 
analysis.
Due to the lack o f an empirically derived set o f categories, we arbitrarily distinguished 
four categories o f treatment procedures: (a) pharmacological procedures (e.g., 
antidepressants), (b) antecedent control procedures (e.g., diet), (c) reponse contingent 
procedures (e.g., guided movement training), and (d) response noncontingent procedures 
(e.g., differential reinforcement o f other behavior -  DRO). Four behavior analysts with 
extensive experience in the analysis and treatment o f problem behaviors with individuals who 
have mental retardation were asked to assign each single procedure to one o f the four 
categories. As with topographies, assignment was based on an interrater agreement o f at least 
75%. Treatment procedures that failed to attain this criterion were excluded from further 
analysis.
Results
Reliability o f inclusion and scoring
Interrater agreement between the first and the second author for inclusion o f studies was 
determined on 100 randomly selected studies. Agreement was calculated by dividing the 
number o f agreements by the number o f agreements and disagreements, multiplied by 100, 
which resulted in a agreement o f 89%. Next, interrater agreement on the study categories (see 
earlier section on Information processing) was calculated. From the 482 studies included, 50 
were randomly selected. Interrater agreement between the first author and a graduate student, 
who had experience with individuals who have mental retardation and with behavioral 
procedures, was calculated for each study variable. Percentages o f agreement, determined in 
the same manner as used for inclusion, were as follows: (a) functional level, 95%; (b) age in 
years, 100%; (c) etiology, 95%; (d) secondary handicap(s), 97%; (e) behavioral topography 
targeted for treatment, 94%; (f) pretreatment (functional) analysis, 94%; (g) treatment 
procedure(s), 85%; (h) intervention setting(s), 86%; (i) duration o f sessions, 80%; (j) 
reliability o f recording, 95%; and (k) procedural integrity, 99%. For (l) percentage of
-70-
nonoverlapping data, interrater agreement was calculated using Pearson r, which was .98, p  < 
.001.
Descriptive analysis
The mean number o f comparisons per study was 3.1 (standard deviation [SD] = 2.8; range = 1 
to 19). The percentage o f comparisons per cognitive functional level was (a) profound, 46%; 
(b) severe, 28.8%; (c) moderate, 14.8%; and (d) mild/borderline, 10.5%. Mean age in years 
was 16.4 (SD = 10.8, range = 1 to 66). In 36.9% of the comparisons, subjects’ etiologies were 
reported. Table 2 shows the number o f comparisons and means and SD’s for percentage of 
nonoverlapping data scores for each etiology. The three most prevalent etiologies were 
autism, seizure disorder, and rubella. In 25.4% o f the comparisons, a secondary handicap was 
reported. The most frequently reported secondary handicaps were cerebral palsy (24.7%), 
blindness (20.6%), visual impairment (18.2%), nonambulation (17.7%), deafness (11.7%), 
and hearing impairment (6.0%).
Table 2. Number o f Comparisons and Means and SD’s for 
Percentage o f Nonoverlapping Data (PND) Scores by Etiology.
Etiology Number of 
Comparisons
PND
Mean SD
Autism 152 72.01 34.98
Seizure disorder 89 78.56 29.60
Rubella syndrome 55 68.98 34.13
Down syndrome 40 74.73 32.31
Microcephalus 23 77.95 32.84
Autistic-type 20 78.39 20.48
Lesch-Nyhan syndrome 20 55.99 47.88
Encephalitis 19 55.06 39.41
Brain damage 17 60.42 41.55
Table 3 shows the number o f comparison and means and SD’s for percentage of 
nonoverlapping data scores for each o f the topographies. As can be seen, self-injurious 
behavior and stereotypic behavior were most often involved, followed by disruptive behavior, 
aggressive behavior, and rumination. Dawdling, feces smearing, and coprophagy were least 
often involved.
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Table 3. Number o f  Comparisons and Means and SD’s for Percentage o f
Nonoverlapping Data (PND) Scores for Topography o f Problem Behavior.
Topography Number of 
Comparisons
PND
Mean SD
Aerophagy a 5 44.92 37.36
Aggression b 134 68.82 33.21
Bruxism a 8 62.82 40.61
Coprophagy a 4 82.50 23.62
Dawdling c 1 62.50 -
Destruction b 25 66.30 38.35
Depression a 5 89.64 15.19
Disruption c 178 75.29 32.36
Drooling a 2 78.76 28.97
Elective mutism 3 100.00 -
Elopement c 2 100.00 -
Feces smearing 1 92.00 -
Fears a 7 98.21 3.93
Food refusal a 18 89.18 14.58
Food theft c 8 90.16 15.18
Genital stimulation a 9 76.08 37.50
Hallucinating a 3 92.98 12.16
Hyperactive behavior c 24 68.85 33.78
Hyperventilation a 6 78.00 23.36
Inappropriate vocalizations c 42 80.24 24.91
Noncompliance c 20 73.05 36.42
Obesity a 3 96.02 5.63
Obsessive compulsive disorder a 10 84.50 31.84
Pica a 45 75.17 31.65
Public disrobing b 7 77.57 29.37
Rapid eating a 4 100.00 -
Rectal digging 2 100.00 -
Rumination a 78 71.26 34.66
Seizure disorder a 14 56.79 43.28
Self-injurious behavior a 416 69.95 35.47
Sleep problem a 4 56.42 36.00
Stereotypy a 327 76.18 32.56
Tongue protrusion c 5 86.18 30.91
Vomiting a 21 72.75 34.93
NB. a = Internal maladaptive behavior; b = External destructive behavior; c = Socially disruptive 
behavior.
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Table 4. Number o f  Comparisons and Means and SD’s for Percentage o f
Nonoverlapping Data (PND) Scores by Main Treatment Procedure.
Treatment Procedure Number of 
Comparisons
PND
Mean SD
Antecedent control a 
Aversive conditioning b:
29 76.90 31.47
-Activity 4 100.00 -
-Auditory 9 100.00 -
-Electrical 31 76.11 37.25
-Facial screening 31 77.57 32.72
-Physical 26 85.43 19.22
-Restraint 57 71.98 27.96
-Smell 7 94.29 9.41
-Tactile 3 75.90 27.54
-Taste 27 81.67 25.82
-Verbal 18 64.81 38.68
-Visual screening 31 82.51 29.96
-Water mist 22 76.95 27.48
Compliance training b 10 92.43 7.39
Desensitization b 8 97.14 4.75
Diet a
Differential reinforcement of c:
32 43.63 39.74
-Alternative behaviors (DRA) 29 63.75 33.35
-Communicative behaviors (DRC) 32 84.99 26.33
-Incompatible behaviors (DRI) 53 59.69 38.35
-Incompatible behaviors tokens 9 53.64 48.39
-Low rates (DRL) 8 99.38 1.16
-Low rates tokens 3 70.40 24.39
-Other behaviors (DRO) 120 54.92 37.47
-Other behaviors tokens 21 83.09 26.11
-Other behaviors sensory 
Extinction b:
11 89.19 10.71
-Attention 14 54.43 41.70
-Escape-avoidance 15 65.18 32.93
-Sensory 15 84.95 14.31
Gentle teaching 21 77.72 24.67
Guided movement training b 63 83.91 28.97
Imitation b 6 48.61 48.43
Movement suppression b 8 99.65 0.98
Negative practice b 4 100.00 -
Noncontingent reinforcement c 7 84.08 11.81
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Table 4. Continued.
Treatment Procedure Number of 
Comparisons
PND
Mean SD
Pharmacological treatment:
-Antiappetitives 2 100.00 -
-Antidepressants 8 90.08 13.27
-Anticonvulsants 6 49.12 38.80
-Antipsychotics 3 36.67 32.15
-Anxiety drugs 1 26.66 -
-5 -hydroxytryptophan 1 - -
-Lithium carbonate 1 100.00 -
-Neuroleptics 13 49.08 32.43
-Opiate antagonists 21 32.90 31.88
-Dextrometorphan 2 27.67 1.27
-Stimulants 11 49.86 28.44
Physical exercise 27 64.81 37.37
Positive practice b 50 88.12 22.71
Prosthetic device a 2 100.00 -
Protective equipment a 8 83.66 13.86
Reinforcer displacement 12 55.10 34.86
Relaxation 6 82.55 21.86
Required relaxation b 4 62.50 44.76
Response cost b 8 62.40 42.56
Response interruption b 5 65.07 45.65
Restitution training b 22 92.86 15.06
Satiation:
-Attention 2 17.24 -
-Drink-food 27 77.17 29.95
-Oropharyngeal-esophageal 3 45.42 30.51
Self-management 16 85.23 20.11
Sensory integration a 7 41.91 35.37
Spaced eating a 1 85.89 -
Special feeding technique a 1 83.33 -
Time-out exclusionary b 36 64.87 32.49
Time-out nonexclusionary b
a b
43
, • , 1 c
69.56 38.12
NB. a = antecedent control procedure; b = response contingent procedure; c = response noncontingent procedure.
Pretreatment (functional) analysis was conducted for 21.0% of all comparisons. The 
procedure most often reported was experimental analysis (i.e., 44.3%), followed by informal 
assessment (i.e., 41.3%) and antecedent-behavior-consequence analysis (i.e., 11.7%). The 
Motivation Assessment Scale and the scatterplot were seldomly used exclusively (i.e., in only 
2.4% and 0.3% of the comparisons, respectively). Mean percentage o f nonoverlapping data 
scores for informal assessment, Motivation Assessment Scale and scatterplot, antecedent- 
behavior-consequence analysis, and experimental analysis were 65.8, 66.0, 71.5, and 82.6, 
respectively. The number o f comparisons and means and SD’s for percentage o f  
nonoverlapping data for each main treatment procedure are shown in Table 4.
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In 33.0% of the comparisons, a main treatment procedure o f combination o f procedures 
was used in the classroom. Treatment was employed on the ward, in a therapy room, at home, 
in a vocational setting, and in a group home in 28.7%, 28.6%, 3.6%, 3.1%, and 1.3% of the 
comparisons, respectively. In 3.1% of the comparisons, treatment was implemented in other 
settings (e.g., the gymnasium, cafetaria, and outdoors). Mean percentage o f nonoverlapping 
data scores for classroom, ward, therapy room, home, vocational setting, group home, and 
other settings were 71.3%, 74.8%, 74.0%, 78.5%, 68.0%, 74.3%, and 80.7%, respectively.
In many comparisons (i.e., 34.0%), a treatment procedure was used during at least one 
hour per session. In 15.7%, 29.2%, 16.0%, and 5.0% of the comparisons, lengths were 1 to 
15, 15 to 30, 30 to 45, and 45 to 60 minutes, respectively. Mean percentage o f nonoverlapping 
data scores were 71.94%, 73.81%, 74.43%, 75.71%, and 68.86%, respectively.
In the majority o f comparisons (i.e., 90%), a reliability coefficient for recording was 
calculated. In 86.6% of these comparisons, the coefficient was in the acceptable range o f  
reliability (80% or higher). This indicates that the data upon which the present meta-analysis 
is based are reliable. Procedural reliability was calculated in only 9.2% of the comparisons. 
Mean percentage o f nonoverlapping data across all comparisons was 74.41% (SD = 33.42, 
range = 0 to 100).
Table 5 shows the number o f comparisons, mean percentage o f nonoverlapping data 
scores, and SD’s for each cell of the cross-classification o f three behavioral topographies and 
four types o f treatment procedures, along with marginal statistics. Inspection o f the table 
shows that internal maladaptive behavior was the most often reported category o f topography, 
whereas topographies categorized into external destructive behavior were least often reported. 
Internal maladaptive behavior combined with response contingent treatment procedures was 
reported in 39.7% of the comparisons.
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Table 5. Categories o f  Topographies and Treatment Procedures.
Number o f Mean
Treatment Comparisons PND SD
Behavior
Internal maladaptive behavior
Antecedent control 64 58.38 37.07
Response contingent 398 78.54 30.60
Response noncontingent 190 64.54 37.06
Pharmacology 46 46.05 35.69
Total 698 70.74 34.91
Socially disruptive behavior
Antecedent control 11 73.77 39.64
Response contingent 120 81.99 28.02
Response noncontingent 67 70.62 32.87
Pharmacology 16 59.98 31.74
Total 214 76.36 31.10
External destructive behavior
Antecedent control 5 81.99 21.68
Response contingent 55 68.00 35.42
Response noncontingent 25 45.00 35.91
Pharmacology 6 46.70 38.98
Total 91 61.05 36.62
NB. PND = Percentage of nonoverlapping data.
Inferential analysis
First, we examined whether topographies and primary treatment procedures were independent 
(combined treatment procedures were excluded from analysis). A X  (6, N  = 1003) o f 5.51, p  
= .48, indicated that these two variables can be considered as independent. Results from a 3 
(topography) x 4 (treatment procedure) analysis o f variance showed that the interaction effect 
between the two factors failed to reach statistical significance at an .05 level. Consequently, 
testing o f the interaction effect was omitted.
Analysis o f variance with percentage o f nonoverlapping data score as the dependent 
variable and topography and treatment procedure as main effects revealed statistically 
significant main effects for topographies, F(2, 991) = 7.62, p  < .01, and treatment procedures,
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F(3, 991) = 25.21, p  < .001. Next, we tested differences between categories o f topography and 
between categories o f treatment procedures by pairwise comparisons o f their mean percentage 
of nonoverlapping data scores using the Bonferroni procedure (Maxwell & Delaney, 1990), 
with the latter procedure being used to control for the statistical effects o f multiple 
comparisons. The significance level for the number o f comparisons for topographies was set 
at .05/3 = .0168, whereas the level for treatment procedure was set at .05/6 = .0083.
We found statistically significant lower mean percentage o f nonoverlapping data for 
treatment o f external destructive behavior than for internal maladaptive behavior, t(991) = 
2.78, p  < .001, and for socially disruptive behavior, t(991) = 3.88, p  < .001. Mean percentage 
of nonoverlapping data o f internal maladaptive behavior did not differ significantly from that 
of socially disruptive behavior, t(991) = 2.24, p  = .03. Analysis indicated that response 
contingent procedures were significantly more effective than were antecedent control 
procedures, t(991) = 4.10, p  < .001, pharmacology, t(991) = 6.68, p  < .001, and response 
noncontingent procedures, t(991) = 5.92, p  < .001. Response noncontingent procedures were 
significantly more effective than was pharmacology, t(991) = 3.33, p  < .001. There were no 
statistically significant differences o f mean percentage nonoverlapping data scores between 
antecedent control procedures and pharmacology, t(991) = 2.25, p  = .02, and between reponse 
noncontingent and antecedent control procedures, t(991) = .47, p  = .64.
Results from a two-tailed t-test indicated that mean percentage o f nonoverlapping data 
scores o f the combined treatment procedures (mean = 80.92, SD = 29.64) were significantly 
higher than mean percentage o f nonoverlapping data scores o f the primary treatment 
procedures (mean = 71.27, SD = 34.13), t(585.84) = 4.97, p  < .001.
Next, a stepwise regression analysis was performed to assess the proportion o f variance 
of percentage o f nonoverlapping data that is attributable to functional level, age in years, 
etiology, secondary handicap, pretreatment functional analysis, intervention setting, and 
duration o f session. The variables reliability o f recording and procedural reliability were 
excluded from the regression analysis. With the exception o f age in years and duration of 
sessions, the variables were entered into the regression equation through the procedure of 
dummy coding. With behavioral topographies and treatment procedures in the equation first, 
only pretreatment functional analysis added significantly to the regression, Fchange(1, 190) = 
18.00, p  < .001. Specifically, pretreatment functional analysis accounted for 8% of the 
variance o f percentages o f nonoverlapping data. N o significant interaction effects were found.
A positive relation between preciseness o f assessment and mean percentage of 
nonoverlapping data was found: Informal assessment had the lowest (mean = 65.83) and
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experimental analysis had the highest mean percentage o f nonoverlapping data (mean = 
82.60). Mean percentage o f nonoverlapping data scores for (a) scatterplot and Motivation 
Assessment Scale and (b) antecedent-behavior-consequence-analysis were 66.02 and 71.54, 
respectively. Results from a Least Significant Difference (LSD) test showed that informal 
assessment significantly differed from experimental analysis, LSD = 2.78, p  < .05, with lower 
percentage o f nonoverlapping data scores associated with informal assessment.
Discussion
In the present study we addressed the effectiveness o f treatment procedures for problem 
behaviors with individuals who have mental retardation, extending the study by Scotti et al. 
(1991). Given the criteria for inclusion o f studies, the results allow us to draw four 
conclusions. First, using the criteria suggested by Scruggs, Mastropieri, Cook, and Escobar 
(1986), we found that 26.5% of all behaviors can be treated quite effectively, that is, with 
percentage o f nonoverlapping data o f 90% or higher; 47.1% of all behaviors can be treated 
fairly effectively, that is, with percentage o f nonoverlapping data between 70% and 90%; 
23.5% of all behaviors can be treated questionably, with percentage o f nonoverlapping data 
between 50% and 70%; and 2.9% of all behaviors cannot be treated reliably, yielding 
percentage o f nonoverlapping data below 50. Accordingly, 20.3% of the primary treatment 
procedures fall in the range o f highly effective; 37.5%, fairly effective; 21.9%, questionably 
effective; and 20.3% o f the primary treatment procedures are unreliable. Second, results from 
our statistical analyses suggest that behaviors that are defined as externally destructive tend to 
be less succesfully treated than are behaviors that are defined as internally maladaptive or as 
socially disruptive. Third, our statistical analyses suggest that response contingent procedures 
tend to be more effective than are other categories o f treatment, with pharmacological 
procedures being least effective. Finally, results from our post hoc analysis suggest that 
conducting a pretreatment functional analysis is significantly related to percentage o f  
nonoverlapping data.
High percentage o f nonoverlapping data scores are related to aversive procedures that 
involve activity and auditory stimuli (see Table 4). However, the small number o f individuals 
involved with these studies preclude firm statements about the effectiveness o f the treatment. 
Similar caution should be used in interpreting the effectiveness o f other procedures, such as 
differential reinforcement o f low rates (DRL), the use o f lithium carbonate, movement 
suppression, and the use o f prosthetic devices, all o f which were used with sample sizes
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below 10. Zero percentage o f nonoverlapping data was found for the use o f 5- 
hydroxytryptophan, an experimental drug for SIB, used exclusively with individuals who 
have Lesch-Nyhan syndrome (see, e.g., Frith, Johnstone, Powell, & Watts, 1976). Also, a 
procedure involving satiation o f attention revealed a low mean percentage o f nonoverlapping 
data, although only 2 individuals were involved in our study. The ambiguity o f low sample 
sizes is clear because this may imply that either more studies should be conducted using this 
procedure or that negative findings o f this procedure have resulted in a reporting bias.
One might argue that comparisons that refer to interrupted phases are biased due to 
carryover effects from the previous phase(s), thereby jeopardizing the external validity of 
conclusions. Although this may be true, there is no reason to believe that carryover effects are 
not bidirectional. Also, a post hoc analysis that we conducted on the 315 comparisons that 
refer to consecutive phases only revealed results that are similar to those obtained in the 
present study.
Due to differences in methodology, it is difficult to compare our results with those 
obtained by Scotti et al. (1991). Nevertheless, several similarities o f findings across studies 
should be mentioned. First, our results on behavioral topographies confirm Scotti et al.’s 
findings that externally destructive behaviors are associated with the lowest levels of 
treatment effectiveness. Second, our results pertaining to the effectiveness o f pharmacological 
procedures are consistent with those o f Scotti et al., who found a mean percentage of 
nonoverlapping data for pharmacology o f 26%. Our data suggest a mean percentage of 
nonoverlapping data o f 49.38% for pharmacology, a procedural category that indicates 
minimal effectiveness for the treatment o f problem behavior with out target group. 
Differences in magnitude o f effect size o f pharmacology may be explained by differences in 
number o f comparisons involved: 5 for Scotti et al. and 68 in the present study. The results of 
both studies should lead to a critical discussion o f the use o f pharmacological agents for the 
treatment o f problem behaviors. Third, our finding that response noncontingent procedures 
are questionnably effective concurs with the Scotti et al.’s results. Fourth, the positive relation 
we found between functional analysis and mean percentage o f nonoverlapping data confirms 
findings from the Scotti et al. study. Both studies underscore the importance o f conducting 
such an analysis preceding treatment. It may, therefore, be no coincidence that the Journal o f 
Applied Behavior Analysis has recently reprinted the original study on experimental analysis 
(Iwata et al., 1982). Our data suggest a positive relation between preciseness o f functional 
analysis and mean percentage o f nonoverlapping data.
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Dissimilarities do exist between the present study and Scotti et al. (1991). First, the two 
studies differ in the number o f comparisons (1,451 in the present study, 403 in Scotti et al.). 
The difference may be because Scotti et al. compared treatment phases with immediately 
preceding baseline phases only. We calculated percentage o f nonoverlapping data scores by 
comparing phases that were interrupted by other (treatment and control) phases as well. 
Second, Scotti et al. did not present any data regarding the reliability o f percentage of 
nonoverlapping data scores. Instrumentation is a variable that may threaten the validity of 
conclusions. We reported statistically significant reliability coefficients for percentage of 
nonoverlapping data score calculations. Finally, Scotti et al. found that informal assessment of 
behavior was most often reported. By contrast, our data show that experimental analysis (see 
Iwata et al., 1982) was most often reported (44.3%). Although we did not specifically 
investigate the distribution o f reports on experimental analysis, we believe the distribution is 
skewed towards the last 5 years, a period that Scotti et al. did not cover. We covered the 
literature up to 1994.
Although meta-analysis should be superior to the conventional narrative review, biases 
due to design and reporting are more vexing problems in this area (e.g., Lipsey, & Wilson, 
1993) because they can seriously threaten validity. An artifact that might inflate effect size 
estimates is the use o f quasi-experimental designs, a characteristic o f the majority o f studies 
in our investigation. In our study, quality o f research design was not a criterion for exclusion, 
which could invalidate our results. However, Shapiro and Shapiro (1982) performed a meta­
analysis on psychotherapy, showing that whether data derived from quasi-experimental and 
less rigorous designs were included or excluded, conclusion about the effectiveness were the 
same. Many scientific journals allow authors to present only (statistically and/or clinically) 
significant treatment effects, thereby fostering a reporting bias. If nonsignificant findings 
remain unpublished, this may lead to an erroneous estimation o f effect size. Smith (1980), for 
example, found that the published literature on gender bias in counseling indicated that 
counselors were biased against women, whereas the unpublished literature indicated the 
opposite. We have attempted to counter the problem of reporting bias by including 
unpublished studies as well as relevant contributions to textbooks. We believe that our large 
sample size approaches the population o f studies on the treatment o f problem behaviors with 
individuals who have mental retardation, which may have increased the power or our 
statistical tests.
At least two limitations should be mentioned with regard to our results. First, the 
majority o f the studies involved refer to individuals who function at the profound and severe
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level o f mental retardation; therefore, our conclusions are restricted to this portion o f the 
population. Second, because individuals were not randomly assigned to treatments, the 
validity o f our conclusions may be jeopardized. That is, different patterns o f results might 
arise in future studies, forcing revisions o f certain o f our conclusions if  treatments are 
attempted with persons for whom these treatments have not yet been tested. Moreover, 
additional studies should be designed to investigate individual differences within treatment- 
topography combinations. For example, whereas DRO procedures, in sum, appear to be only 
weakly effective, with a mean percentage o f nonoverlapping data score o f 54.9, DRO 
procedures may be highly and reliably effective for persons with certain characteristics.
Due to the characteristics o f the present study, the assumptions o f homogeneity of 
variance, one o f the assumptions underlying analysis o f variance, is unlikely to be met. 
Therefore, we conducted the Bartlett-Box test, which showed that the null hypothesis o f equal 
variances o f the distributions in the populations had to be rejected. Moreover, unequal sample 
sizes may have further threatened the validity o f our conclusions. For this reason, the 
nonparametric Mann-Whitney U  test and the Kruskall-Wallis one-way analysis o f variance 
test were conducted. Analysis yielded values that were equivalent to those obtained with the 
parametric analysis o f variance.
The present study may contribute to the methodology o f meta-analysis. Specifically, 
Scotti et al. (1991) and Lennox et al. (1988) based their clustering o f topographies o f problem 
behavior and treatment procedures on a taxonomy by Brazier and McDonals (1981). By 
contrast, we used an empirical way o f clustering: Each behavioral topography and main 
treatment procedure was categorized into three and four dimensions, respectively, based on an 
interrater agreement o f at least 75%. A remaining weakness is, however, the absence o f a 
data-based foundation for the four categories o f treatment procedures.
Percentage o f nonoverlapping data may be not the most sensitive measure for assessing 
treatment effectiveness in single case research in that it fails to take into account magnitude of 
change. It is a relatively insensitive measure because different performance patterns may 
produce equivalent percentage o f nonoverlapping data scores, whereas different percentage of 
nonoverlapping data scores may represent similar response patterns. Therefore, computing a d 
statistic, which takes into account means o f treatment and control phases and SD’s (White et 
al., 1989), might be preferable. Unfortunately, authors o f single case studies often fail to 
report phase means and SD’s, let alone raw data.
The present study may contribute to our knowledge o f the effectiveness o f treatment 
procedures. The relative ineffectiveness o f response noncontingent procedures may be
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understood in terms o f vigilance. Specifically, as people tend to respond to events that occur, 
rather than to events that do not occur, the same may hold true for direct-care staff and other 
professionals who are in charge o f administering noncontingent procedures (e.g., DRO). The 
stimulus value o f problem behavior is much higher than the stimulus value o f adaptive or 
nonproblem behavior.
Meta-analysis for our domain o f interest is not a panacea, but its thoughtful application 
may improve the quality o f decisions regarding the use o f treatment procedures. Even more 
important, conclusions from the present and previous studies may result in the design and 
implementation o f new procedures or combinations o f already existing effective procedures.
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Abstract
Sleeping problems are common among developmentally disabled children o f young age and 
they may have adverse effects on the well-being o f both child and parents. In the present 
study, results from functional assessment with four children suggested that sleeping problems 
were reinforced by parental attention whilst an undiagnosed seizure disorder was associated 
with nighttime crying with one child. Conditioned anxiety resulted in problems in settling to 
sleep with a sixth child. Behavioral (i.e., extinction, desensitization) and pharmacological 
(i.e., anticonvulsant) treatment resulted in a substantial reduction in sleeping problems with 
all children. Follow-up data indicate that effects were maintained.
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Sleeping problems are common among developmentally disabled children at young age 
(Richman et al., 1985). Sleeping problems can be distinguished as (a) having difficulty in 
settling to sleep and (b) waking up frequently during the night and cry out or disturb the 
parents. Bartlett et al. (1985) found that 86% o f children under 6 yr and 81 % of children from 
6-12 yr exhibited sleeping problems. In a sample o f 155 children with a mental handicap 
Clements et al. (1986) found that 34% showed at least one category o f sleeping problems. 
Nighttime waking and settling problems frequently coexist. Results from a follow-up study by 
Quine (1991) suggest that in at least half o f the cases sleeping problems at young age persist 
into later childhood. Results from these studies indicate that sleeping problems among our 
target group are highly prevalent as well as persistent.
Sleeping problems may have adverse consequences for both the child and the parents, in 
that these may result in parental chronic fatigue, stress, curtailment o f social life, and even 
child abuse (e.g., Richman et al., 1985). In a sample (n = 209) o f children with a severe 
mental handicap Wiggs and Stores (1996) found that children with sleeping problems scored 
statistically significant higher on the items 'irritability', 'lethargy', 'stereotypy', and 
'hyperactivity' o f the Aberrant Behavior Checklist (see, Aman & Singh, 1986) than children 
without such problems. Chronic sleeping problems may, therefore, function as an establishing 
operation for the occurrence o f daytime problem behavior. For example, Kennedy and Meyer
(1996) assessed the effects o f sleep deprivation on negatively reinforced self-injurious 
behavior in the classroom with two students with mental handicap. For both students sleep 
deprivation, although not directly manipulated, was associated with an increased frequency of 
escape-related self-injury relative to a condition in which no sleep deprivation occurred.
A variety o f behavioral procedures has been employed to reduce sleeping problems with 
nonhandicapped children, such as scheduled awakenings (e.g., Rickert & Johnson, 1988), 
stimulus control (e.g., France & Hudson, 1990), and extinction o f parental attention (e.g., 
Durand & Mindell, 1990). Results from these studies suggest that in many cases sleeping 
problems may have been shaped and positively reinforced by parental attention. While effects 
of behavioral procedures on sleeping problems with nonhandicapped children are relatively
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well-documented, studies with developmentally disabled children have rarely been published. 
The present study was, therefore, designed to assess the effectiveness o f several procedures 
on sleeping problems with six developmentally disabled children at young age who live at 
home.
Method
Participants and setting
Six developmentally disabled boys, ranging in age from two to seven years, participated in the 
study. Joris, a 4-year-old boy with Prader-Willi syndrome, was severely mentally 
handicapped. He used one-word verbalizations, could use a number o f pictograms, and 
showed echolalia. He was enrolled in a day care centre for children. Joris was the youngest 
child o f a two-parent family. Bas was seven years old, had fragile-x syndrome, and a mild 
level o f mental handicap. He used speech to convey messages. He was enrolled in a school for 
special education. Bas was the only child o f a two-parent family. Jacob was a six-year-old 
boy with Attention Deficit Hyperactivity Disorder with a near normal IQ. He was enrolled in 
a day care center and was the only child o f a two-parent family. Maarten was two years old 
and had spastic tetraplegia. He had a mental age o f nine months. He did not show any spoken 
or gestural language. He was enrolled in a rehabilitation center for children. Maarten had 
spent the first three months o f his life in hospital for surgery (i.e., enterocolitis) and asthma. 
Also, a seizure disorder had been diagnosed as a result o f which he received anticonvulsive 
medication. However, medication had been withdrawn after one year without any seizures. 
Maarten was the only child in a two-parent family. Jaap was a 2-year-old boy with spinal 
muscle atrophy. He had a nearly normal IQ. He was enrolled in a rehabilitation center for 
children. Jaap was the only child in a two-parent family. Freek was a 2-year-old boy with 
spastic diplegia and strabismus. He was estimated to have a moderate mental handicap. He 
was enrolled in a rehabilitation center for children. He was the first o f two children in a 
two-parent family.
Description o f sleeping problems
Joris showed problems in settling to sleep. Usually, his mother took him to bed between 7 and 
8 p.m. which he resisted, albeit unsuccessfully. It took 30 min on the average before he fell 
asleep, a period during which he cried and called for his mother. Several times before 
midnight he woke up and went downstairs to the living room. During daytime Joris often
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showed signs o f sleep deprivation (i.e., sometimes fell asleep during the day). Each night 
around 7 p.m. Jacob fell asleep on a bench in the living room. After he was brought to bed he 
would often return to the living room and refuse to return to bed. Then, parents would take 
him to his bedroom around 11 p.m. Most o f the time he would come out o f his bed and step 
into his parents' bed in which he stayed all night. Jaap resisted being put into bed each night. 
He would continue crying for 45 to 60 min before he fell asleep. He frequently woke up 
during the night and sometimes cried for several hours. If he cried loudly or for a long period 
of time his parents would take him out o f his bed soothing him (e.g., playing music, hugging). 
Jaap stopped crying when his parents arrived. Around 7 p.m. Freek was put in his parents' 
bed. He would fall asleep within 20 min only given if  his parents were lying next to him. 
Around 10 p.m. he was put into his own bed, which was in his parents' bedroom. During the 
night, he frequently woke up and cried. He stopped crying immediately when his parents put 
him in their own bed. Then, he usually fell asleep within a few minutes and did not wake up 
again until the morning. Bas was seized by panic when his mother announced that he had to 
go to bed, verbally stating that he was afraid. Eventually, he was permitted to sleep on a 
bench in the living room while his mother sat next to him. Around 10 p.m. both mother and 
Bas went to bed and they slept together in Bas' bed until the morning. His sleeping problems 
had emerged shortly after he had been locked up accidentally in a dark elevator for several 
minutes. Maarten was put in bed each night between 7 and 8 p.m. He would then begin to cry 
after his parents had left his bedroom. Usually he stopped crying when his parents returned to 
his bedroom, continuing for about two and a half hours on the average each night. Sometimes 
Maarten was allowed to sleep with his parents. During the night he frequently woke up and 
cried. He had been given medication (i.e., alimemazine) for his sleeping problems.
All children exhibited sleeping problems for at least three months before data were 
collected. Treatment was implemented in the home setting for each child. None o f the 
children exhibited any severe daytime problem behavior.
Functional assessment
During baseline (or prior to start o f treatment for Freek and Bas) functional assessment of 
sleeping problems was conducted with each child. Functional assessment refers to a range of 
procedures used to identify antecedent and consequent variables that control problem 
behavior in natural environments (see, e.g., Vollmer & Smith, 1996). First, interviews were 
conducted with each o f the child's parents during which information was obtained on medical 
history, emergence o f sleeping problems, type and duration o f sleeping problems, and
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antecedents and consequences o f nighttime disruptive behaviors. Second, during six nights 
parents described antecedent and consequent events as well as type and duration o f the target 
behaviors on standardized sheets.
Based on the results o f the assessment, the following hypotheses were generated (see 
also Description). It was hypothesized that the sleeping problems with Joris, Jacob, Jaap, and 
Freek were maintained by parental attention. Around bedtime, disruptive behaviors started 
when parents announced that children had to go to bed. Disruptive behaviors almost always 
were followed by (verbal) reactions o f their parents. Children stopped crying almost 
immediately and began to smile when parents arrived at their bed. If they cried for a long 
period o f time, children were taken into the bed o f parents or were allowed to stay in the 
living room with parents. With the above children, no chronic medical factors were found that 
could be associated with their sleeping problem.
Anxiety was held responsible for problems in settling to sleep with Bas. His sleeping 
problems began on the day that he experienced a traumatic event. When his mother 
announced that he had to go to bed he showed symptoms o f anxiety (i.e., sweating, 
screaming) and verbally stated that he was afraid o f being in a dark room. Disruptive 
behaviors were absent when his mother stayed close to him around bedtime and during the 
night. Chronic medical factors were ruled out.
With Maarten two hypotheses were generated. First, his sleeping problems might be 
related to nighttime seizures. A seizure disorder had been diagnosed when he was 6 months 
old, for which he was given anticonvulsant medication. However, this medication had been 
withdrawn due to longterm absence o f seizures. During some nights o f baseline, crying began 
very suddenly and at an intensive level. In these cases, he was difficult to console. Second, 
parental attention might maintain his sleeping problems during other nights in which crying 
stopped shortly after parents paid attention to him.
Procedures
Prior to treatment, parents were informed about the results o f the functional assessment. The 
role o f reinforcement in maintaining the target behaviors and the importance o f achieving 
stimulus control with a bedtime ritual was explained to them. Parents were instructed to 
discontinue their usual techniques. The principles o f extinction o f attention were illustrated. 
Parents were informed to expect an extinction burst as a possible side-effect. Aim was to put 
the child in his own bed and in a room separate from the bedroom of the parents.
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Specifically, for Joris, Jacob, Jaap, and Freek a nongraduated extinction procedure was 
in effect (see, e.g., France & Hudson, 1990). Parents were asked to put the child in bed and to 
carry out a bedtime routine. After bidding the child “Good night” they had to leave the room 
and were instructed not to reenter the room until the morning. When illness was suspected 
they had to maintain attention to a minimum. When the child had slept throughout the night 
s/he was commended for this, that is, it was explained to him or her that s/he had been quiet 
during the night and that s/he, therefore, had earned positive attention during the morning.
As anxiety was hypothesized to be related to problems in settling to sleep with Bas, a 
desensitization procedure in combination with differential reinforcement o f appropriate 
bedtime behavior was used. A hierarchy o f 19 steps was established. With the first step Bas 
was brought to bed at 8 p.m. and his mother read a story to him while she sat on his bed. After 
reading she sat next to his bed for 5 min. If Bas had been quiet during the whole interval he 
earned a preferred edible reinforcer (i.e., he was given a candy or a small piece o f a cookie 
that he preferred). Then, the next step was made. However, if  he failed to earn a reinforcer, 
that is, if  he had exhibited nighttime disruptive behaviors during the interval, she went into his 
bed and stayed with him until the morning. With the second step she left the room for 5 min 
following the bedtime routine. If Bas had been quiet for the whole interval, he earned a 
reinforcer. Then, the next step was taken. However, if  Bas had failed to earn a reinforcer, 
mother reentered his bedroom following the interval and laid down next to him until the 
morning. During the next seven steps the interval was increased with 5 to 45 min provided 
Bas had shown no nighttime disruption during the interval. With steps 11-14 the interval 
length was increased with 15 min with a further increase to 30 min with steps 15-18. With the 
final step, that is, step 19, Bas had to sleep alone throughout the night in order to earn a small 
candy or cookie, while his mother slept in her own bed.
Maarten was taking sleep medication during baseline. This medication was completely 
withdrawn in a stepwise fashion during the last seven nights o f baseline, as a result o f which 
the number o f minutes o f nighttime crying rose concomittantly. Initially, he received seven 
drops o f alimemazine and he was given one drop less during consecutive nights until 
medication was completely withdrawn. Following the 34th night o f baseline, he was taken to 
a hospital where a nighttime seizure disorder was diagnosed. Effectiveness o f anticonvulsive 
medication was assessed in a condition in which he received 160 mg o f Carbamazepine, 
followed by a condition in which nongraduated extinction was used (see above). During 
extinction the dosage o f Carbamazepine was held constant at 160 mg.
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Designs
Data were collected in an ABC-design for Maarten, an AB-design for Joris, Jacob, and Jaap, 
and a B-design only for Freek and Bas. Follow-up data with Maarten, Freek, and Jaap were 
collected approximately three months after formal data collection, whereas follow-up data 
were collected approximately six months after data collection with Bas, Jacob, and Joris. 
During follow-up, treatments were in effect.
Target behavior
Nighttime disruption was defined as any noise (e.g., crying, calling out, out o f bed) by the 
child for at least one minute, observed between the time o f settling to sleep and waking time.
Data recording
Data recording was conducted by one o f the parents using a recording sheet that was 
completed daily during all conditions (see Design). On this sheet the parent had to record the 
number o f minutes that the target behavior(s) had been observed. For Maarten and Jacob, 
however, a partial 30 min interval recording format was used, that is, if  target behavior(s) had 
been observed for at least 5 consecutive minutes the interval was scored.
Results
Figure 1 depicts the number o f minutes o f nighttime disruption with Joris during conditions of 
baseline and treatment. During baseline he cried for 90 min on the average (range: 45-180). 
Extinction o f attention, which was in effect for 54 nights, resulted in a decrease o f the mean 
number o f minutes nighttime disruption to 22 (range: 5-180). During follow-up, number of 
minutes o f nighttime crying had decreased to zero.
Percentage o f partial intervals of nighttime disruption during conditions o f baseline and 
treatment with Jacob is depicted in Figure 2. During 24 nights o f baseline the mean 
percentage o f partial intervals was 21 (range: 9-27). Extinction o f attention, which was in 
effect for 29 nights, resulted in a decrease o f the percentage of intervals to 9 (range: 0-26). 
Follow-up data show that percentage o f intervals decreased to near zero (M  = 1.7; range: 0-4).
-94-
Number of minutes o f nighttime disruptive behaviors during conditions o f baseline and 
extinction with Jaap is depicted in Figure 3. The mean number o f minutes o f nighttime 
disruption during baseline was 131, with a maximum of 330 min during the seventh night. 
After six nights of treatment the number of minutes had decreased to zero. Temporary 
increase in nighttime crying was related to illness.
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As can be seen in Figure 4, the number o f minutes o f nighttime disruption with Freek was 
substantially reduced within one week o f treatment. Environmental changes and illness 
resulted in temporary increases in target behaviors.
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Figure 5 depicts the number o f steps completed during systematic desensitization with Bas. 
After 10 nights o f treatment parents refrained from systematically carrying out the procedure 
for 21 nights. Reinstating the procedure, however, resulted in an instant increase in 
appropriate bedtime behavior o f  Bas. After 24 nights o f treatment Bas successfully completed 
the final step o f the hierarchy and showed no signs o f anxiety when lying in bed. At this point 
his mother slept in her own bed during the whole night.
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Figure 6 depicts the percentage o f partial intervals with nighttime disruption during 
conditions o f baseline, anticonvulsant medication, and anticonvulsant medication plus 
extinction with Maarten. Mean percentage o f intervals during baseline was 19 (range: 4-50).
O 1 0  2 0  3 0  4 0  5 0
num ber o f n ights
F ig u r e  5. N u m b e r  o f  s t e p s  c o m p le te d  d u r in g  d e s e n s i t iz a t io n  a n d  fo l lo w - u p  w ith  B a s.
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Treatment with anticonvulsive medication resulted in a decrease o f the mean percentage of 
intervals (M  = 9; range: 0-41). Adding extinction, however, did not yield a difference between 
conditions o f anticonvulsant medication and anticonvulsant medication plus extinction. Mean 
percentage o f intervals during the last treatment condition was 9 (range: 0-25). During follow- 
up, no further decrease in percentage intervals has been observed.
Discussion
This study indicates that behavioral procedures may be effective in decreasing sleeping 
problems with young developmentally disabled children. Treatments were based upon results 
from functional assessments. Efficacy o f the treatments should be evaluated in the light of the 
fact that sleeping problems existed for at least three months before data collection began. 
Follow-up data show that effects were maintained.
Our hypothesis that parental attention may have been a crucial factor in the sleeping 
problems seems highly probable with four o f the children (i.e., Joris, Freek, Jacob, and Jaap). 
Data from our study are consistent with studies with nonhandicapped young children in which 
extinction of parental attention was highly effective in reducing sleeping problems (see 
Durand & Mindell, 1990; France & Hudson, 1990; Rolider & Van Houten, 1984). Problems 
in settling to sleep may be related to inconsistent application o f bedtime rules by parents. 
Parents may want to put an end to disruptive behaviors by administering events that the child 
prefers, such as sleeping in the parent's bed, staying in the living room or receiving foods, 
drinks, or activities. If disruptive behavior results in avoidance o f being put into bed and in 
preferred events, then such behaviors may be strengthened. Disruptive behaviors o f the child 
are reinforced by parental attention, whereas parental attention is reinforced by termination of 
nighttime disruptive behaviors o f the child.
Extinction is an appropriate choice o f treatment if  results from functional assessment 
suggest that a behavior is positively reinforced by social attention. This procedure, however, 
may be associated with a temporary increase in the frequency, intensity, or duration o f the 
target behavior: the extinction burst. Lerman and lwata (1995) define an extinction burst as an 
increase in responding during the first three treatment sessions above that observed during the 
last five baseline sessions. In our study parents were told that such a burst might occur during 
the first nights o f treatment. However, our data fail to reveal the occurrence o f such an 
extinction burst. Lerman and Iwata, comparing 113 baseline and extinction conditions, found 
an extinction burst in only 24% of the comparisons. This percentage was even lower (i.e.,
-98-
12%) if  extinction had been used in conjunction with DRO (differential reinforcement of 
other behavior). The absence o f a burst in our data may, therefore, be explained by the 
inclusion o f differential reinforcement o f appropriate bedtime behaviors in the treatment 
package. Two extinction procedures might be distinguished, namely, graduated extinction and 
nongraduated extinction (see, e.g., Rolider & Van Houten, 1984). With nongraduated 
extinction social attention is completely withheld upon the occurrence o f the problem 
behavior. However, this procedure seems aversive to many parents. With graduated extinction 
parents wait progressively longer periods o f time before attending to the child. The number of 
minutes o f waiting eventually exceeds the number of minutes o f crying up to a point where 
the behavior is no longer reinforced. The graduated procedure is preferred if  parents find the 
nongraduate procedure too aversive.
Systematic desensitization is the first choice o f treatment if  sleeping problems are 
related to anxiety. Bas often told his parents that he was afraid o f being left alone in a dark 
room at bedtime. Although treatment effects were not apparent during the first nights he 
eventually slept alone without showing symptoms o f anxiety at bedtime,
With Maarten a reduction o f percentage o f intervals with nighttime disruption was 
found during the Carbamazepine-condition, suggesting that uncontrolled nighttime seizures 
may have caused his sleeping problems. It is generally acknowledged that seizures have a 
relationship with sleeping disorders with developmentally disabled children, often 
misdiagnosed as nightmares (see, e.g., Horne, 1992). A side-effect o f Carbamazepine, 
however, is sedation. Thus, the question remains whether the effects o f Carbamazepine may 
be attributed to sedation or to control o f seizures. As Maarten did not show any signs of 
drowsiness or sedation during the day, sedative effects o f Carbamazepine may be ruled out as 
a rival explanation. Adding extinction to Carbamazepine failed to reveal an additional 
reductive effect on percentage o f intervals with sleeping problems.
For some children, sleeping behavior showed variability. Any change in the social and 
physical environment, such as loud noises, sleeping in another bed during the weekend, 
babysitter, or daytime sleeping, may have resulted in an increase, albeit temporary, o f the 
frequency o f nighttime disruptions (see, e.g., Freek and Jaap). Also, physical illness may have 
resulted in an increase o f nighttime crying (see, e.g., Maarten and Jacob). In case o f illness 
parents were instructed to keep their attention to a minimum.
A number o f methodological shortcomings o f this study should be mentioned. First, due 
to practical reasons interrater reliability data pertaining to target behaviors and procedures 
have not been collected. In our study parents refused to record target behaviors independently.
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Second, data have been collected in AB and B-designs. Such designs fail short in 
demonstrating experimental control. With such designs, data are only suggestive o f functional 
relationships. Designs that have more internal validity, such as reversal and multiple baseline 
designs, are superior. However, a return to baseline, following an effective treatment o f a 
stressful sleeping problem, was unacceptable for parents. Also, the children had been referred 
to the authors across a period o f two years, precluding the use o f the 'traditional' multiple 
baseline design across subjects. An alternative would be the nonconcurrent multiple baseline 
design (see Watson & Workman, 1981). Future studies should focus on the aforementioned 
methodological problems in sleep research with our target group.
Despite methodological shortcomings, the present study is an extension o f the literature 
in the area o f sleep research. Results from the present as well as other studies suggest that 
behavioral treatment may be effective in decreasing sleeping problems with young children 
who have developmental disabilities. Anticonvulsant treatment may be effective in case a 
seizure disorder is related to sleeping problems. Treatment o f persistent sleeping problems 
may result in remediation o f parental stress, concurrent with improvement in the child's 
sleeping patterns.
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Abstract
Sleep problems are common among young children with developmental disabilities. In many 
cases, parental attention has shaped and reinforced these problems. In the present study, 
extinction of parental attention was effective in the elimination and long-term maintenance of 
nighttime crying with a young child with a physical disability.
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Chronic sleep problems with developmentally disabled children can be described as problems 
with settling to sleep and frequent night waking. Results from a study by Clements, Wing, and 
Dunn (1986) with a sample of 155 children with intellectual disability showed that at least 
34% had at least one type of sleep problem. Moreover, both types of sleep problems 
frequently coexist. That sleep problems with young children with intellectual disability are 
highly persistent has been suggested by a follow-up study by Quine (1991) in which he 
showed that in at least half of the cases these problems persisted into later childhood.
Chronic sleep problems may have detrimental effects on the well-being of both child 
and parents. For example, fatigue with the child may function as an establishing operation for 
daytime problem behaviors. For example, Kennedy and Meyer (1996) showed that sleep 
deprivation was associated with increased frequency of escape-related self-injurious behavior 
in the classroom with two students with intellectual disability. Also, parents may experience 
longstanding stress and fatigue, as well as curtailment of social life due to chronic sleep 
problems with their child.
A number of behavioral procedures have been developed to treat sleep problems with 
nonhandicapped children, such as scheduled awakenings, stimulus control, and extinction 
(e.g., France and Hudson, 1990). Results from these studies suggest that in many cases 
parental attention may have shaped and maintained sleep problems, in that nighttime 
disruptive behaviors may come under the control of positive and/or negative reinforcement 
(e.g., Blampied & France, 1993). Consequently, extinction, that is, planned ignoring, may be 
a viable treatment option. Although treatment effects of extinction are well-documented with 
nondisabled young children, empirical studies of children with developmental disabilities are 
relatively rare. For example, Didden, Curfs, Sikkema, and De Moor (1998) have shown that 
extinction was effective in the treatment of sleep problems with four young children with 
developmental disabilities whose sleep problems were (presumably) maintained by parental 
attention.
The present study was designed to assess efficacy of extinction of parental attention on 
the frequency of nighttime crying with a child with a physical disability.
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Method
Participant and Setting
The participant was Jan-Maarten (a pseudonym), a 2;5-year-old child with a leftside paresis of 
his arm, shoulder, eyelid, and diaphragm. His IQ was near normal. He was the fourth child of 
a two-parent family and attended a rehabilitation center for handicapped children. He showed 
sleep problems (i.e., nighttime crying) for at least 12 months. Jan-Maarten was referred to the 
center by his parents for analysis and treatment of his sleep problems. Functional assessment 
and treatment of his sleep problems were carried out in the home setting.
Description o f sleep problems
Jan-Maarten was put to bed between 7.30 and 9.30 p.m. each night. Although he typically fell 
asleep within a few minutes, he frequently awoke during the night and began to cry and call 
out for his mother. When his mother arrived at his bed, he immediately stopped crying and 
began to smile. In his bedroom the mother would offer him a preferred drink and he was 
allowed to sit on her lap for several minutes. He was then put to bed again. After she had left, 
he would begin to cry again within a few minutes. His mother always paid attention to his 
crying to prevent the other children from waking.
Functional assessment
During six nights of baseline, functional assessment was conducted to identify the function of 
sleep problems with Jan-Maarten. First, an interview with both parents was conducted to 
obtain information on medical history, type of sleep problems, its emergence and 
development, its frequency and duration, as well as its antecedents and consequences. Second, 
over six nights the parents described antecedent and consequent events as well as type and 
duration of nighttime crying on standardised sheets.
It was hypothesized that Jan-Maarten’s nighttime crying was positively reinforced by 
parental attention. He almost always immediately stopped crying when his mother arrived at 
his bedside (see Description). Usually, he would receive a preferred drink. He showed no 
signs of anxiety of fear while being put into bed or upon waking and he could be easily 
comforted. Medical causes, such as nighttime seizures or obstruction of upper airway, were 
ruled out.
-106-
Treatment
Following functional assessment, the parents were informed about the procedure of extinction 
of attention. A nongraduated extinction procedure was chosen (France & Hudson, 1990). 
Parents were instructed to put Jan-Maarten into bed at 8.00 p.m. each night using a fixed 
bedtime routine. After bidding the child “Good night”, they had to leave the bedroom and 
were instructed not to re-enter his bedroom until the next morning. Nighttime crying was 
completely ignored. Jan-Maarten would be given extra attention during breakfast if  he had 
slept quietly throughout the night. In case of illness, parents were instructed to provide 
minimal care to avoid reinforcement. Parents were informed to expect an initial, albeit 
temporary, increase (i.e., extinction burst) in the number of minutes of target behaviors during 
the first nights of treatment.
Design
Data were collected in an AB-design with follow-up. The number of nights of baseline was 
determined a priori to control for reactive intervention. Follow-up data were collected three 
months after intervention. Extinction was in effect during follow-up.
Recording
Nighttime disruptive behavior was defined as crying sustained for at least 1 min. The 
observation period was divided into intervals of 1 min. Each night one of the parents recorded 
the number of minutes of crying on standardised sheets during conditions of baseline, 
extinction, and follow-up. Recording began when Jan-Maarten was put into bed and lasted 
until he woke up in the morning.
Reliability
During 20% of the nights, evenly distributed across conditions, data on interrater reliability 
were collected. During these nights, one of the parents independently recorded the number of 
minutes of nighttime crying. To control for observer drift, parents were never informed about 
the percentage of agreement. Percentage of agreement on occurrence was calculated on an 
interval-by-interval basis: number of agreements divided by the number of agreements plus 
disagreements, multiplied by 100. Mean percentage of interrater agreement was 98.
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Results
Figure 1 shows the number of minutes of nighttime crying during conditions o f baseline, 
extinction, and follow-up. The mean number o f minutes of nighttime crying during baseline 
was 20. During the first two nights of treatment, the number o f minutes increased 
substantially. However, after three more nights, the number of minutes o f crying decreased to 
near zero. A temporary increase after 16 nights was probably due to illness. During follow-up 
Jan-Maarten showed no nighttime disruptive behaviors.
Discussion
Results of this study show that extinction was effective in decreasing the number of minutes 
of nighttime crying o f a physically handicapped child. The problems had existed for at least 
12 months before baseline data were collected. The results of the present study comfirm 
results of studies with nondisabled young children (Durand & Mindell, 1990; France & 
Hudson, 1990; Rolider & Van Houten, 1984) and young children with developmental
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disabilities (Didden et al., 1998). Data collected during a three-month follow-up and 
anecdotal reports from parents thereafter show that treatment effects were maintained.
Efficacy of the treatment should be viewed in the light of the fact that during baseline 
the number of minutes of nighttime crying would not reach higher levels due to frequent 
parental intervention. However, comforting the child as often as possible failed to decrease 
crying. On the contrary, parental attention appeared to have strengthened nighttime crying.
A side-effect of extinction treatment for the present behavior problem may be an 
exacerbation, albeit temporary, of nighttime crying during the first two nights (see also 
Lerman & Iwata, 1995). Our data suggest such a burst, and parents were informed to expect 
such an effect. The latter is important as an initial increase is suggestive of the effectiveness 
of treatment and should, therefore, not lead to withdrawal of treatment. Also, in clinical 
practice parents sometimes suggest that ignoring prologned crying during the night may result 
in the child feeling insecure and rejected. However, anecdotal observations from the authors 
as well as empirical research in this area (France, 1992) fail to reveal such detrimental side- 
effects of treatment.
In the present study, the following methodological shortcomings should be mentioned. 
First, our findings are only suggestive of a functional relationship between the child’s 
nighttime crying and parental attention. However, a return to baseline, as would be required in 
case of a reversal design, was unacceptable to the parents. Second, we failed to collect data on 
procedural integrity, which may have invalidated our conclusions. France and Hudson (1990) 
have put forward solutions for these methodological problems.
Parents found it difficult to ignore the crying, especially during the first three nights of 
treatment. Therefore, daily contact between behavioral therapist and parents during the first 
week of treatment is necessary and feedback should be given on (problems with) 
implementation and (side-)effects of treatment with extinction.
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Abstract
Sleeping problems are common among children with Wolf-Hirschhorn syndrome. Extinction 
may be effective if sleeping problems have been shaped and are positively reinforced by 
parental attention. The present study shows that extinction was effective in the treatment of 
severe sleeping problems in a six-year-old girl with Wolf-Hirschhorn syndrome. Effects were 
maintained during follow-up.
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Wolf-Hirschhorn syndrome is caused by a deletion of the distal end of the short arm of 
chromosome 4. The incidence at birth is estimated to be 1 in 50.000 live births (Lurie, Lazjuk, 
Ussuva, Presman, & Gurevich, 1980). The syndrome is characterized by severe pre- and 
postnatal growth retardation, severe mental handicap, characteristic craniofacial dysmorphism 
with microcephaly, prominent glabella, hypertelorism, ptosis of eyelids, broad baked nose, 
short philtrum, downturned corners of the mouth, and micrognathia. Life expectancy is 
dependent upon the presence or absence of internal congenital anomalies, such as cardiac 
defects, and severity of seizures. If patients survive up to infancy they usually do not develop 
speech and exhibit very limited communication skills. Children with this syndrome place 
great strain on family live in that they among others exhibit night-time restlessness and 
sleeping problems (Thompson, 1998).
In general, sleeping problems, such as settling problems and nighttime waking are 
highly prevalent and persistent among children with severe mental handicap. For example, 
Bartlett, Rooney, and Spedding found that 81% of children with severe mental handicap from 
6-12 yr exhibited sleeping problems. Quine (1991) found that in at least 50% of children with 
severe mental handicap sleeping problems at young age persist into later childhood. Sleeping 
problems often have detrimental effects on the well-being of both child and parents. Children 
are at risk of exhibiting daytime behavior problems and parents may show symptoms of 
depression and curtailment of social life (Mindell & Durand, 1993).
Given the often adverse consequences of chronic sleeping problems, intervention in the 
home setting is wanted. Studies dealing with treatment of sleeping problems with children 
with severe mental handicap are rarely undertaken (Stores, 1992). During the past decade, a 
small number of studies have been published showing that sleeping problems may be treated 
effectively using behavioral procedures, such as chronotherapy (Piazza, Hagopian, Hughes, & 
Fisher, 1998), bedtime fading with response cost (Piazza & Fisher, 1991), and extinction 
(Didden, Curfs, Sikkema, & de Moor, 1998). Results from these studies indicate that in many 
cases sleeping problems have been shaped and are reinforced by parental attention. In such 
cases extinction is a viable treatment option. With extinction the positive reinforcer (parental
-113-
attention) that maintains the target behavior (nighttime disruption) is removed (Lerman & 
Iwata, 1995). Extinction has shown to be effective in nonhandicapped children (Durand & 
Mindell, 1990) as well as in children with severe mental handicap and/or genetic disorders 
(Didden et al., 1998).
To our knowledge, no studies have been published regarding the functional assessment 
and treatment of sleeping problems in children with Wolf-Hirschhorn syndrome. The aim of 
the present study was to assess the effectiveness of extinction on sleeping problems in a six- 
year-old severely mentally handicapped girl with Wolf-Hirschhorn syndrome.
Participant and setting
The participant of the present study was a six-year-old girl with Wolf-Hirschhorn syndrome. 
She also had a seizure disorder, which was controlled by anticonvulsive medication. She was 
the only child of healthy parents. Functional assessment and treatment were carried out in the 
home setting of the child.
Description o f sleep problems
Since about one year the girl showed problems in settling to sleep as well as frequent 
nighttime wakings. Usually her mother put her in bed between 7 and 8 p.m. It took 
approximately 30 minutes before she fell asleep, a period during which she often cried. After 
midnight, she frequently woke up and started then to cry. Mother would take her out of bed if 
she cried loudly and for a long period of time. The girl almost immediately stopped crying 
when her mother arrived in her bedroom. Then, she was allowed to ly on a bench in the living 
room where her mother gave her favorite toys and allowed her to watching a videotape. If the 
girl had been quiet for about 30 minutes mother took her to bed again. Usually, she then 
started to cry again. Despite her sleep problems she hardly ever slept during daytime.
Functional assessment
Prior to data collection, interviews were conducted with the child’s parents during which 
information was obtained on medical history, emergence of the sleep problems, type and 
duration of problems in settling to sleep and nighttime waking as well as antecedents and 
consequences of the target behaviors (see below). Results from functional assessment 
suggested that her nighttime disruptive behaviors were reinforced by parental attention. No 
medical factors, such as eczema, asthma, or otitis media were found to be involved.
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Experimental design
Data were collected in an AB-design. Within such a design a pretreatment or baseline 
assessment period (A) of the dependent variable serves as a control period with which 
treatment (B) effects will be compared (Kazdin, 1992). Baseline data were collected during 97 
nights and effects of treatment were assessed during 114 nights. Follow-up data were 
collected three months after formal data collection had ended. During follow-up extinction 
(see Procedure) was still in effect.
Procedure
Mother was informed about the results of the functional assessment. The role of 
reinforcement in maintaining the target behavior was explained to her and she was asked to 
discontinue her usual procedure, enabling a procedure of extinction of attention to execute. 
Mother was asked to put the child in bed at 7 p.m. and to carry out a bedtime routine. Then 
she had to leave the room and was instructed not to reenter the room until the morning (6 
a.m.). In the morning, mother was instructed to pick up the child provided she had been quiet 
for at least 5 min.
When illnes was suspected mother had to maintain attention to a minimum to avoid 
reinforcement effects. When the child had slept throughout the night she was verbally 
reinforced. Mother was informed to expect an extinction burst as a possible side-effect of the 
intervention. Lerman and Iwata (1995) define extinction burst as an increase in responding 
during the first three treatment sessions (i.c., nights) above that observed during the last five 
baseline sessions.
Target behavior
Nighttime disruption was defined as any noise (e.g., crying, calling out, coming out of bed) by 
the child for at least one minute, observed between the time of settling to sleep and waking 
time.
Data recording
Data were collected by mother using a recording sheet that was completed daily during 
treatment. On this sheet the mother recorded the number of minutes that the target behavior(s) 
had occurred. During baseline, however, data had been collected in a different fashion. For 
about one year mother had kept a dairy of the sleep behavior of her child. During randomly 
chosen nights she had registered number of minutes of nighttime disruptions of her daughter.
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Results
Figure 1 depicts the number of minutes of nighttime disruption with the child during 
conditions of baseline and treatment. The mean number of nighttime disruption during 
baseline was 166.03 (SD = 75.38; range: 60-420). Extinction of attention resulted in a 
decrease of the mean number of nighttime disruption to 26.17 (SD = 49.93; range: 0-240). A 
substantial and stable treatment effect had been attained after 35 nights of treatment. 
Treatment effects were maintained during follow-up.
D iscu ss io n
The results of the present study indicate that extinction was effective in decreasing the 
number of minutes of nighttime disruption to near zero after 35 nights of treatment. Follow- 
up data and anecdotal reports from mother thereafter show that treatment effects were 
maintained. The effectiveness of treatment is supportive of our hypothesis that the girl’s 
sleeping problems were controlled by parental attention. Our results confirm those found by 
Didden et al. (1998).
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Extinction may be effective if  sleeping problems are reinforced by parental attention. 
For example, the child of this study almost always stopped crying when her mother payed 
attention to her and she was relatively easy to comfort. A side-effect of extinction may be an 
exacerbation, albeit temporarily, of sleeping problems during the first nights of treatment 
(Lerman & Iwata, 1995). For example, Didden, De Moor, and Wichink Kruit (1999) found an 
six-fold increase in the minutes of nighttime crying with a 2;5 year old physically disabled 
child during the first two nights of extinction, with a rapid decrease to zero after two more 
nights of treatment. In our study, however, we found no evidence of an extinction burst. This 
may be explained by a ‘ceiling-effect’, that is, the number of minutes of nighttime disruption 
had already reached very high levels during baseline.
At least two methodological shortcomings should be mentioned. First, data were 
collected within an AB-design, failing short in demonstrating experimental control. However, 
a temporary return to baseline conditions following an effective treatment as is required by 
the ABAB-design, was unacceptable to mother. Second, no data have been collected 
pertaining to the interrater reliability of the dependent and independent variables. However, 
Mindell and Durand (1993) found that parents, who kept diaries of their child’s sleep, were 
accurate recorders of their child’s nighttime behaviors.
It is our clinical experience that many parents of severely mentally handicapped 
children with chronic sleeping problems do not receive appropriate professional help. This 
would suggest a gap in service provision. In a study by Wiggs and Stores (1996) among a 
sample of parents of 209 children with severe disabilities between ages 5 and 16, it was found 
that only 47% of them had received a type of treatment. In many cases medication was the 
sole treatment option. Results from the present as well as other studies with children with 
severe mental handicap show that chronic sleep problems may be treated effectively using 
behavioral interventions. Treatment of sleeping problems may result in remediation of 
parental stress, concurrent with improvement in the child’s sleep patterns.
References
Bartlett, L., Rooney, V., & Spedding, S. (1985). Nocturnal difficulties in a population of 
mentally handicapped children. British Journal o f Mental Subnormality, 31, 54-59. 
Didden, R., Curfs, L., Sikkema, S., & de Moor, J. (1998). Functional assessment and 
treatment of sleeping problems in children with developmental disabilities: Six case 
studies. Journal o f Behavior Therapy and Experimental Psychiatry, 29, 85-97.
-117-
Didden, R., de Moor, J., & Wichink Kruit, I. (1999). The effects of extinction in the treatment 
of sleep problems with a child with a physical disability. International Journal o f 
Disability, Development and Education, 46, 247-252.
Durand, V., & Mindell, J. (1990). Behavioral treatment of multiple childhood sleep disorders. 
Behavior Modification, 14, 37-49.
Kazdin, A. (1992). Research designs in clinical psychology (2nd ed.). New York: MacMillan 
Publishing Company.
Lerman, D., & Iwata, B. (1995). Prevalence of the extinction burst and its attenuation during 
treatment. Journal o f Applied Behavior Analysis, 28, 93-94.
Lurie, I., Lazjuk, G., Ussuva, Y., Presman, E., & Gurevich, D. (1980). The Wolf-Hirschhorn 
syndrome: Genetics. Clinical Genetics, 17, 479-482.
Mindell, J., & Durand, V. (1993). Treatment of childhood sleep disorders: Generalization 
across disorders and effects on family members. Journal o f Pediatric Psychology, 18, 
731-750.
Piazza, C., & Fisher, W. (1991). A faded bedtime and response cost protocol for treatment of 
multiple sleep problems in children. Journal o f Applied Behavior Analysis, 24, 129-140.
Piazza, C., Hagopian, L., Hughes, C., & Fisher, W. (1998). Using chronotherapy to treat 
severe sleep problems: A case study. American Journal on Mental Retardation, 102, 
358-366.
Quine, L. (1991). Sleep problems in children with a mental handicap. Journal o f Mental 
Deficiency Research, 35, 269-290.
Stores, G. (1992). Annotation: Sleep studies in children with a mental handicap. Journal o f 
Child Psychology & Psychiatry, 33, 1303-1317.
Thompson, P. (1998). Wolf-Hirschhorn syndrome: Review of the literature and three case 
studies. Journal o f American Pediatric & Medical Assessment, 88, 192-197.
Wiggs, L., & Stores, G. (1996). Sleep problems in children with severe intellectual 
disabilities: What help is being provided? Journal o f Applied Research in Intellectual 
Disabilities, 9, 160-165.
-118-
C h a p t e r  4 .4
S leep  p ro b le m s  in  c h i ld re n  a n d  y o u n g  a d u l ts  w i th  d e v e lo p m e n ta l  
d is a b il i t ie s :  H o m e -b a se d  fu n c t io n a l  a s s e s s m e n t a n d  t r e a tm e n t
Didden, R., Curfs, L.M.G., van Driel, S., & de Moor, J.M.H.
Journal o f Behavior Therapy and Experimental Psychiatry. Accepted for publication.
-119-
Abstract
Sleep problems, such as settling problems, frequent night waking, and early waking, are 
prevalent as well as persistent in children with developmental disabilities who live at home. In 
many cases, parental attention may have shaped and maintained sleep problems. In this study, 
effects and side-effects of extinction of parental attention were assessed on the number of 
minutes of nighttime disruptive behaviors in four children with developmental disabilities. 
Treatment resulted in a normalized sleep pattern in all cases.
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S leep  p ro b le m s  in  c h i ld re n  a n d  y o u n g  a d u l ts  w ith  d e v e lo p m e n ta l  
d is a b il i t ie s :  H o m e -b a se d  fu n c t io n a l  a s s e s s m e n t a n d  t r e a tm e n t
Results from epidemiological studies suggest that sleep problems, such as settling problems, 
frequent night waking, and early waking, are prevalent as well as persistent in children with 
developmental disabilities who live at home. For example, in a study by Quine (1991) among 
a sample of 200 severely mentally handicapped children aged 1 to 18 years, parents reported 
settling problems and frequent night waking in 51% and 67% of the cases, respectively. 
Assessments were repeated 3 years later and it was found that 50% to 70% of the children still 
showed these problems. Five years later, Wiggs and Stores (1996) found severe sleep 
problems in 44% of the cases in 209 intellectually disabled children. Average duration of 
these problems was 7.13 years (SD = 4.04).
Chronic sleep problems may have adverse effects on the child and/or the family in that 
such problems are associated with parental stress and curtailments in social life, daytime 
fatigue with child and parent, children's daytime problem behavior (e.g., hyperactivity, 
aggression), and decreased cognitive functioning (see e.g., Richdale, Francis, Gavidia-Payne, 
& Cotton, 2000; Wiggs & Stores, 1996).
From the above studies it may be concluded that chronic sleep problems do not simply 
disappear with increasing age. Given the adverse consequences of sleep problems, home- 
based functional assessment and treatment is warranted. During the past decade, behavioral 
interventions have been designed and validated in our target group, such as chronotherapy 
(Piazza, Hagopian, Hughes, & Fisher, 1998), bedtime fading/response cost (e.g., Piazza & 
Fisher, 1991), scheduling (e.g., Colville, Watters, Yule, & Bax, 1996), and extinction. A small 
number of studies have demonstrated effectiveness of extinction in treating nighttime 
disruptive behaviors in children with moderate mental handicap (see e.g, Didden, Curfs, 
Sikkema, & de Moor, 1998), severe mental handicap (see e.g., Bramble, 1997), physical 
disability (see e.g., Didden, de Moor, & Wichink Kruit, 1999), and autism (see e.g., Weiskop, 
Matthews, & Richdale, in press). The efficacy of extinction suggests that parental attention 
may play a critical role in the shaping and maintenance of children’s disruptive nighttime 
behaviors. However, functional relationships between nighttime disruptive behaviors and its
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positive and/or negative reinforcers have not yet been demonstrated (Lancioni, O ’Reilly, & 
Basili, 1999).
In the framework of applied behavior analysis sleep problems may be explained in 
terms of operant conditioning. Disruptive nighttime behaviors may become operantly 
controlled if  the child learns that by exhibiting such behaviors s/he may avoid or postpone 
being put into bed (i.e., negative reinforcement) and/or receive preferred tangibles or activities 
(i.e., positive reinforcement) contingently. Extinction involves withholding a reinforcer that 
maintains a response which results in a reduction in the occurrence of that response over time 
(Lerman & Iwata, 1996). In our study, extinction of parental attention and/or escape- 
avoidance extinction is a viable treatment option in case results of a functional assessment 
suggest that parental attention is supposed to maintain the sleep problem. However, despite 
the importance of conducting pretreatment functional assessment, only few studies have 
described methods of assessment and, by consequence, studies that conduct such an 
assessment are needed (Lancioni et al., 1999).
Aim of the present study was to assess the effects and side-effects of extinction of 
parental attention to reduce sleep problems with four developmentally disabled children who 
lived at home. In each case, parents implemented the treatment procedure at home. Prior to 
treatment, a functional assessment was conducted to identify variables that controlled 
nighttime disruptive behaviors.
Method
Participants and setting
Brook was a 1;11-years-old girl with mild delays in several developmental areas, such as 
expressive language, and motor skills. She was an otherwise healthy child of a two-parent 
family. She was referred to a rehabilitation center for assessment of her developmental delays 
and sleep problems. Mark was a 6;5-year-old boy whose mental age was 2;5 years. He was 
diagnosed as having autism and a mild seizure disorder for which he was not prescribed 
anticonvulsive medication at the time of referral. He was the second child of a two-parent 
family. Martin was a 25-years-old man with Down's syndrome. He was severely mentally 
handicapped and the only child of a two-parent family. He was prescribed antipsychotic 
medication for treatment of his daytime behavioral problems. Intermittently he was given 
hypnotics during nights in which disruptive nighttime behaviors were severe. He visited a 
daycenter of a residential facility. Ron was 7;3 years old and severely mentally handicapped.
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He had a seizure disorder, that was controlled by anticonvulsive medication. He had severe 
visual and physical impairments. He visited a daycare center and was the only child of a 
single-parent family.
Each child exhibited sleep problems for at least 12 months prior to baseline. Functional 
assessment and treatment of nighttime disruptive behaviors were conducted in the children’s 
home setting.
Description o f sleep problems
Brook showed settling problems and frequent night waking during which she cried. She 
showed sleep problems since she was 1 year old due to illness (i.e., whooping cough). She 
also showed daytime tiredness. Mark showed settling problems and he exhibited disruptive 
behaviors (i.e., calling out, banging, crying) several times during the night. Contingent upon 
disruptive behavior he is taken out of bed and is allowed to stay in the living room with the 
parents. At the time of the referral mother would sleep with him in his bed until he slept. He 
showed sleep problems since he was 1;5 years old and these problems had emerged shortly 
after he was given anticonvulsant medication for his seizure disorder. Martin refused to go to 
bed during most nights of the week. Also, when his parents went to bed he often went to their 
bedroom and stayed there until one of the parents (usually his father) went out of bed and 
allowed him to sleep in the bed of the parents until the morning. His father would then sleep 
in his son’s bed. His sleep problems had emerged shortly after cardiac surgery. Ron went to 
bed willingly but would wake up several times after 1 a.m. After waking up, he would start 
talking to himself and this was usually followed by screaming and yelling. Occasionally, he 
would start banging his head to the bed. He showed sleep problems since he was 1;6 years 
old. Since 6 months, he also was prescribed melatonin (2mg) for treatment of his sleep 
problems. According to his mother, this medication was of moderate to low effectiveness.
Functional assessment
During baseline, functional assessment of disruptive nighttime behaviors was conducted with 
each participant. Assessment refers to (descriptive) procedures to identify stimuli that control 
problem behavior in natural settings (see, e.g., Vollmer & Smith, 1996). Interviews were 
conducted with each of the participant's parent(s) during which information was obtained on 
medical history, emergence of sleep problems, type and duration of sleep problems, and 
situations in which disruptive nighttime behaviors were (not) likely to occur. Also, one of the
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parents was instructed to record each night antecedent and consequent events as well as 
number of minutes of nighttime disruptive behaviors on standardized sheets.
Treatment procedures
Prior to treatment, parents were informed about the results of functional assessment and the 
rationale of treatment was explained to them. They were instructed to discontinue their usual 
management techniques. For Mark, a treatment phase was in effect following baseline in 
which he was given anticonvulsive medication (Depakine). Following the medication phase, 
an extinction procedure (see below) was in effect during which the dosage of Depakine was 
gradually increased from 1.5ml to 3.2ml daily over 130 nights. An extinction procedure was 
also in effect with the other three children (see also Bramble, 1997; Didden et al., 1998). 
Parents were asked to put the child into bed and to carry out a bedtime routine. After bidding 
the child “Good night” they had to leave the bedroom and were instructed not to reenter the 
room until morning. When illness was suspected they had to maintain attention to a minimum. 
When the child had slept throughout the night it was explained to him or her that s/he had 
been quiet during the night and had, therefore, earned extra positive attention during the 
morning. With Ron, melatonin was terminated after 41 nights of treatment.
Target behavior
Nighttime disruption was defined as any disruption (e.g., crying, screaming, out of own bed) 
by the child for at least one minute, observed between the time of settling to sleep and waking 
time.
Recording
Target behaviors were recorded by one of the parents using a standardized sheet that was 
completed daily during conditions of baseline, treatment(s), and follow-up. On this sheet the 
parent recorded the number of minutes that the target behavior(s) had been observed.
Design
Data were collected in a non-concurrent multiple baseline design across subjects (Watson & 
Workman, 1981). A reversal to baseline was in effect for Brook. Participants were randomly 
allocated to different baseline lengths that were determined prior to the study. Follow-up data 
were collected 6 months after treatment.
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Results
Figure 1 depicts the number of minutes of nighttime disruption with participants during 
conditions of baseline, treatment(s), and follow-up. Brook's mean number of minutes of 
nighttime disruption during baseline 1, extinction 1, baseline 2, extinction 2, and follow-up 
were 1, 28.7 (SD = 32.7; range: 3-90), 1, 1.5 (SD = 3.2; range: 0-10), and 0.4 (SD = 1.1; 
range: 0-3), respectively. Mean number of minutes of attention of her mother during 
aformentioned conditions were 23.5 (SD = 5.5; range: 15-30), 0, 34.7 (SD = 7.8; range: 25­
45), 1.8 (SD = 3.8; range: 0-10), and 0.7 (SD = 1.9; range: 0-5), respectively. Martin’s mean 
number of minutes of nighttime disruption during baseline was 15.5 (SD = 6.3; range: 0-60). 
Treatment resulted in a mean of 5.1 minutes (SD = 8.03; range: 0-30) with no further decrease 
during follow-up (M  = 5; SD = 6.5; range: 0-15). Mean number of minutes during baseline, 
medication, medication plus extinction, and follow-up for Mark were 26.8 (SD = 20.9; range: 
0-62), 32.4 (SD = 28.24; range: 0-85), 11.6 (SD = 19.1; range: 0-113), and 1.1 (SD = 2.1; 
range: 0-5), respectively. Finally, mean number of minutes of disruption during baseline, 
treatment, and follow-up with Ron were 45.4 (SD = 29.2; range: 13-98), 15.9 (SD = 31.9; 
range: 0-143), and 3.8 (SD = 7.5; range: 0-15), respectively.
Discussion
Results of the present study suggest that chronic sleep problems may be treated effectively in 
children and youth with developmental disabilities who live at their parent's home. In each 
case, extinction was effective in reducing disruptive nighttime behaviors and effects were 
maintained during follow-up and thereafter. Procedures of functional assessment and 
treatment were carried out by the parents in the children's home setting.
Extinction is a viable treatment option in case results of functional assessment indicate 
that disruptive nighttime behaviors are maintained by their social consequences, that is, by 
parental attention, such as comforting, play, verbal warnings, or t.v.-watching. A side-effect 
of extinction is an extinction burst which is defined as a temporary increase in frequency, 
intensity, and duration of target behaviors during initial treatment sessions (Lerman & Iwata, 
1996). We found evidence for such a burst in two children (i.e., Brook and Mark). Results of 
a study by Lerman and Iwata (1995) indicate that the occurrence of such a burst is not as 
frequent as is usually assumed: comparing 113 baseline and extinction conditions, a burst was
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found in only 24% of the cases. The extinction burst may be prevented from occurring by 
(differentially) reinforcing behaviors that are incompatible with nighttime disruptive behavior.
In most cases, frequency of nighttime disruptive behaviors during treatment conditions 
showed variability. Elevated levels of responding may be explained by changes in the 
physical (e.g., sleeping in another bed) and social (e.g., babysitter attended) environment as 
well as temporary illness. An alternative explanation is that variability of responding (i.e., 
sponteaneous recovery) is frequently found in both basic and applied research and may be 
considered a side-effect of extinction (Lerman & Iwata, 1996).
Effectiveness of extinction suggest that parental attention may have controlled the sleep 
problem. However, the variable that maintains nighttime disruptive behaviors may not be 
necessarily responsible for their emergence. Sleep problems that occur naturally during child 
development or that are related to physical discomfort such as an ear infection may come 
under operant control if  reinforcing consequences (i.e., inadvertent parental attention) follow 
these.
Results of a functional assessment provide clues for intervention. However, few studies 
have conducted pretreatment functional assessment to identify controlling variables of 
nighttime disruptive behavior in children with developmental disabilities (Lancioni et al., 
1999). Didden, Duker, and Korzilius (1997) have conducted a meta-analysis of intervention 
effectiveness for problem behaviors (including sleep problems) with individuals with mental 
handicap and they found that conducting a functional assessment and functional analysis was 
a significant contributer to treatment effectiveness: treatments based on results from such an 
analysis had higher effect sizes than treatments that were not based on such an analysis. They 
also found that such an analysis was conducted in only 21% of the cases.
This study has at least two shortcomings. First, due to shortage in human (i.e., reliability 
observers) as well as technical resources (e.g., actigraphs, time-laps recording) we failed to 
collect data on interrater reliability of recording and procedural integrity. This may threaten 
the validity of our conclusions. Parents failed to record the target behaviors independently. 
Also, nighttime presence of a reliability observer may have resulted in a bias. Second, the 
design that we used lacks experimental control. Our data are only suggestive of a functional 
relationship. Until now, no studies have been published that show a functional relationship 
between disruptive nighttime behavior and its maintaining variable(s) (Lancioni et al., 1999). 
A functional relationship may be demonstrated by using a reversal design in which the 
independent variable (i.e., maintaining consequence) is manipulated to assess its effect on the 
dependent variable (i.e., nighttime disruptive behaviors). Data with one child (i.e., Brook) are
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suggestive of a functional relationship as a result of differential responding across phases of 
treatment and baseline for both mother and child.
Parents found it difficult to implement extinction, especially during initial treatment 
sessions. However, all parents found the treatment acceptable and effective, and a 
normalization of sleep patterns was established in each case.
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Abstract
Abnormal sleep patterns are highly prevalent and persistent among individuals with genetic 
syndromes associated with mental handicap. Results of the present study demonstrate the 
effectiveness of the proces of functional assessment and treatment of severe sleep problems in 
three children all of whom had a mental handicap. In each case, behavioral interventions were 
effective in reducing disruptive nighttime behaviors and effects were maintained during 
follow-up.
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S leep  p ro b le m s  in  c h i ld re n  w ith  g e n e tic  
a n d  o th e r  d e v e lo p m e n ta l  d is o rd e r s
Abnormal sleep patterns are highly prevalent and persistent among individuals with genetic 
syndromes associated with mental handicap. For example, one of the features described in 
Prader-Willi syndrome is excessive daytime sleepiness (Clarke et al., 1989; Helbing- 
Zwanenburg et al., 1993; Richdale et al., 1999). Sleep apnea due to anatomical narrowing of 
the upper airway is a common finding in individuals who have Down syndrome (Ferri et al., 
1993; Ferri et al., 1998; Levanon et al., 1999; Marcus et al., 1991; Wiet et al., 1997). Sleep 
disturbances, bouts of crying, and screaming can be extreme in individuals with Rett 
syndrome (Hagberg, 1993; Nomura et al., 1997). Sleeping in short bursts and difficulty falling 
asleep and difficulty staying asleep is a consistent finding in individuals with Smith-Magenis 
syndrome (Colley et al., 1990; Smith et al., 1998). Difficulties initiating and staying asleep 
are also commonly observed in children affected with Angelman syndrome (Clayton-Smith, 
1993; Smith et al., 1996).
Although understanding and awareness about serious sleep problems in individuals with 
a mental handicap is still restricted, attention for the topic in both research and clinical 
practice is rapidly increasing. Attempts at intervention concentrate on medical management to 
rule out or effectively treat any physical conditions or medical problems (e.g., pain, epilepsy) 
that may be causing the sleep problems.
Success in treating sleep problems using a pharmacological approach is reported for 
Angelman syndrome (Zhdanova et al., 1999), Rett syndrome (McArthur et al., 1998; 
Miyamoto et al., 1999), and tuberous sclerosis (O'Callaghan et al., 1999). A small number of 
studies have been published showing that sleep problems in individuals with severe mental 
handicap may be treated effectively using behavioral procedure such as chronotherapy (Piazza 
et al., 1998), bedtime fading with response cost (Piazza & Fisher, 1991), and extinction (Curfs 
et al., 1999; Didden et al., 1998).
The aim of the present study was to assess the effectiveness of behavioral treatment in 
decreasing sleep problems of a child with Down syndrome, a child with Angelman syndrome 
(clinical diagnosis) and a developmentally disabled child with epilepsy.
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Method
Participants and setting
Kahn was a 9;2-years-old moderately mentally handicapped boy with Down syndrome. He 
lived at home with his grandmother and stepmother. During the day he visited a school for 
children with severe learning disabilities. He used two-word sentences for communication. 
His daytime disruptive behavior consisted of physical and verbal aggression towards peers 
and noncompliance during educational activities. Roel was 12;4 years old and visited a 
daycare center. He had a seizure disorder, which was controlled by anticonvulsive medication. 
His mental age was 2 years and he used single words to communicate. He also had a visual 
impairment. He wore diapers during the night due to nighttime incontinence. Roel was the 
second child of a two-parent family. Sjors was 10 years old and had a mild mental handicap. 
He had been diagnosed with Attention Deficit Hyperactivity Disorder for which he was given 
stimulant medication (i.e., Ritalin). He visited a school for children with severe learning 
disabilities. He showed daytime problem behaviors such as noncompliance and hyperactive 
behaviors.
Each child exhibited sleep problems for at least 12 months prior to baseline. Functional 
assessment and treatment of nighttime disruptive behaviors were conducted in the children’s 
home setting.
Description o f sleep problems
According to his stepmother, Kahn exhibited settling problems for many years. He showed 
disruptive behavior at bedtime and would go to sleep only provided his stepmother or 
grandmother would ly with him in his bed until the morning. His stepmother reported feelings 
of irritability and stress as a result of his sleep problems. Roel frequently woke up during the 
night and showed mild to severe disruptive behaviors (e.g., yelling, banging and kicking on 
the bedroom door and heater). Due to his nighttime disruptive behaviors his parents as well as 
his neighbours were frequently disturbed at night. When disruptive behaviors were severe, he 
was allowed to sleep in his parents’ bed. Disruptive behaviors of Sjors consisted of talking 
loudly during the night, playing with toys, putting on and out of lights in his bedroom, and 
visiting his sister’s bedroom as well as the living room whenever he woke during the night.
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Functional assessment
During baseline, functional assessment of disruptive nighttime behaviors was conducted with 
each participant. Assessment refers to (descriptive) procedures to identify stimuli that control 
problem behavior in natural settings. Interviews were conducted with each of the participant's 
parent(s) during which information was obtained on medical history, emergence of sleep 
problems, type and duration of sleep problems, and situations in which disruptive nighttime 
behaviors were (not) likely to occur. Also, one of the parents was instructed to record each 
night antecedent and consequent events as well as number of minutes of nighttime disruptive 
behaviors on standardized sheets.
Treatment procedures
Prior to treatment, parents were informed about the results of functional assessment and the 
rationale of treatment(s) was explained to them. They were instructed to discontinue their 
usual management techniques. An extinction procedure was in effect for Kahn and Roel (see 
Curfs et al., 1999; Didden et al., 1998). Parents were asked to put the child into bed and to 
carry out a bedtime routine. After bidding the child “Good night” they had to leave the 
bedroom and were instructed no to reenter the room until morning. When illness was 
suspected they had to maintain attention to a minimum. When the child had slept throughout 
the night it was explained to him or her that s/he had been quiet during the night and therefore 
had earned extra positive attention during the morning. Toys were removed from the bedroom 
to prevent toy play during the night. With Sjors, several treatment phases were in effect. 
Following baseline, differential reinforcement of incompatible (sleep) behaviors using tokens 
plus reponse cost was implemented. During this phase, Sjors was given 10 tokens at bedtime 
and each time he showed disruptive behaviors one token would be removed by the parent. At 
first he had to have five tokens in order to earn a preferred activity the day after (i.e., playing 
with a game boy). If he had earned less than five tokens he was not allowed to play with his 
game boy. After three consecutive nights in which he had earned a reinforcer, the criterion 
was increased with one token. This procedure was in effect throughout all treatment phases. 
The next treatment phase was identical to the previous one, except that an extinction (see 
above) procedure was added and tokens were removed without any comment. Then, due to 
the relative ineffectiveness of these procedures a mild punishment was added to the treatment 
package. That is, if Sjors had ‘lost’ at least 5 tokens, his bedroom door would be locked for 
the remainder of the night.
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Target behavior
Nighttime disruption was defined as any disruption (e.g., out of own bed, calling out, hitting 
or kicking objects) by the child for at least one minute, observed between the time of settling 
to sleep and waking time.
Recording
Target behaviors were recorded by one of the parents using a standardized sheet that was 
completed daily during conditions of baseline, treatment(s), and follow-up. On this sheet the 
parent recorded the number of minutes that the target behavior(s) had been observed.
Design
Data were collected in a non-concurrent multiple baseline design across subjects. With Sjors, 
several treatment phases were in effect. Participants were randomly allocated to different 
baselines that were determined prior to the study. Follow-up data were collected 6 months 
after treatment.
Results
Figure 1 depicts the number of minutes of nighttime disruption with participants during 
conditions of baseline, treatment(s), and follow-up. Mean number of minutes of disruptive 
behavior of Kahn during baseline, extinction, and follow-up were 44.1 (SD = 12.9; range: 24­
65), 11.1 (SD = 15.7; range: 0-59), and 0.3 (SD = 0.5; range: 0-1), respectively. Roel’s mean 
number of minutes during conditions of baseline, treatment, and follow-up were 131.4 (SD = 
139.2; range: 0-405), 62.9 (SD = 60.5; range: 0-319), and 12 (SD = 9.2; range: 0-20), 
respectively. Finally, mean number of minutes of disruptive behavior of Sjors during baseline, 
response cost and DRI, response cost and DRI and extinction, response cost and DRI, and 
extinction and mild punishment, and follow-up were 65.2 (SD = 59.8; range: 0-165), 48.5 (SD 
= 20.3; range: 23-83), 49.8 (SD = 28.4; range: 0-90), 23.1 (SD = 28.1; range: 0-121), and 12.6 
(SD = 14.3; range: 1-34), respectively.
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Figure 1. Number o f minutes o f nighttime disruption with participants 
during conditions o f baseline, treatm ents), and follow-up.
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Discussion
Sleep problems and their management may be complicated by genetic disorders associated 
with mental handicap. But in cases in which functional assessment points into the direction of 
a crucial role of parental attention in shaping and maintaining such problems, behavioral 
techniques such as extinction are a viable treatment option. Results of the present study show 
the effectiveness of behavioral intervention in the treatment of sleep problems in three 
children with genetic and other developmental disorders. In each case, intervention was 
effective in reducing disruptive nighttime behavior and effects were maintained during 
follow-up. Our results corroborate results found by other studies (see e.g., Curfs et al., 1999; 
Didden et al., 1998) with children with mental and/or multiple handicaps in which procedures 
of assessment (i.e., behavioral observation) and behavioral treatment were carried out by 
parents in the home setting.
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C h a p t e r  5. C o n c lu s io n
Research into sleep problems in individuals with developmental disabilities is still in its 
infancy. The empirical literature on sleep and sleep problems is relatively sparse. This is 
remarkable if one considers the high prevalence of sleep problems in our target group as 
suggested by results from surveys.
At present, there is no standardized diagnostic system with which sleep problems in 
individuals with developmental disabilities may be classified. The question whether sleep 
characteristics and sleep needs in individuals with developmental disabilities are comparable 
to those of normally developing peers remains to be answered. The severity of a sleep 
problem is assessed taking into account its duration (i.e., exists for longer than one month), its 
frequency (e.g., more than three nights a week), and its adverse effects on both the individual 
and his or her caregiver. Many individuals with developmental disabilities lack 
communicative abilities to inform caregivers about their sleep preferences and sleep 
problems. In addition, caregivers may be uninformed about what constitutes a sleep problem. 
Therefore, sleep problems may remain ‘undiagnosed’ or ‘unrecognized’ in this group.
Part 1. Review and Survey
In the first section of the review, we analyzed studies on the prevalence of sleep problems in 
individuals with developmental disabilities, and it was shown that these rates may vary from 
13% to 86%. Sleep problems in children with developmental disabilities who live at home 
have been studied more extensively than in children and adults who live in residential 
facilities or in group homes. Additionaly, few studies have reported data on the sleep 
characteristics of these individuals, especially in those who live in residential facilities. 
Studies on the sleep pattern have rarely been published, and our knowledge about the sleep 
architecture in these individuals is, by consequence, limited. The sleep-wake rythm of these 
individuals may reflect organizational routines, rather than individualized sleep preferences 
and sleep needs. Future studies should focus on the sleep characteristics of individuals in this 
group.
We have pointed to limitations and methodological issues on the type of measurement 
of sleep problems as well as sleep patterns. Data of epidemiological studies may be of 
unknown validity and reliability. In future studies, methods of direct observation, such as
-141-
time-sampling and actigraphy, of the sleep pattern should be used. Also, the validity of the 
questionnaire data should be assessed using actigraphs.
In the next section of this review, we concluded that sleep problems may be associated 
with constitutional and environmental variables, although the results pertaining certain 
variables are equivocal. The evidence of these associations is correlational, and more studies 
should be conducted that explore the nature of the relationships between sleep problems and 
its associated variables.
In the last section of this review, we described treatment procedures that have been 
shown to be effective in reducing sleep problems. We concluded that the treatment literature 
is relatively sparse and that studies are limited in their control for internal validity. It is 
recommended that treatment studies collect data in designs that have more internal validity, 
such as reversal and (non)concurrent multiple baseline designs. There is a need for replication 
of procedures, especially with regard to recent procedures of light therapy and chronotherapy. 
It is also recommended that case studies should report numeric data, instead of, for example, 
from visual analogue scales (see e.g., Bramble, 1997).
In our epidemiological study we found that severe sleep problems were present in 16% 
of the sample. Our results confirm those of other studies in this area. Associations between a 
sleep problem and a number of variables have also been found in other surveys. The present 
survey has a number of shortcomings. The sample of children, parents, and teachers is of 
unknown representativenes. Future studies should assess the prevalence of sleep problems 
among a (large scale) sample that is representative for the population of developmentally 
disabled children. Furthermore, the response rate in our study was disappointingly low, but 
comparable to other studies in this area (see e.g., Wiggs & Stores, 1996a). In our study we 
refrained from tangibly reinforcing the parents for their cooperation, which might have 
increased the response rate. Also, interrater reliability on the questionnaires and rating scale 
(ABC) has not been assessed. The psychometric properties of the ABC have been studied 
extensively and are acceptable. In completing the sleep questionnaire, we explicitly asked 
parents to rate each item jointly (consensus).
Little is known about attributions parents have pertaining to the causes and functions of 
sleep problems in children with developmental disabilities. In our study, parents attributed the 
presence of severe sleep problems to the etiology of mental handicap in many cases. Such an 
attribution may lead to parents’ belief that the sleep problems in their child is not susceptable 
to treatment. This may also explain the difference between our research criteria as to what 
constitutes a severe sleep problem, and parents’ opinion about the (non)presence of a sleep
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problem in their child. This would mean that in some cases sleep problems remain 
undiagnosed or unrecognized while others are unjustly described as such by parents. 
Attributions or cognitions of caregivers are important factors that may withhold them from 
seeking professional help and advice. We found that a minority of parents had received advice 
about the treatment of the current sleep problem in their child. The reason for this may be that 
either parents do not seek professional help (due to their attribution of the cause of the sleep 
problem), or that they did seek help but that professionals were unfamiliar with or unaware 
about treatment options. In addition, little is known about the coping style of parents in 
dealing with nighttime disruptive behaviors. In a study in this area, Wiggs and Stores (1998a) 
found that mothers who had a child with an undiagnosed sleep problem (i.e., a sleep problem 
according to research criteria but not recognized as such by the parent) were less stressed in 
general, had increased perceived control (i.e., parents’ judgement of their ability to control it), 
and the children had fewer daytime problem behaviors than mothers who had a child with a 
diagnosed sleep problem. We found that parents offer drinks and food, play activities, and 
opportunities for co-sleeping following nighttime disruptive behaviors. Such activities may 
eventually negatively and positively reinforce such behaviors. Future studies should deal with 
the cognitions and attributions as well as coping style of parents and other caregivers 
pertaining to sleep problems in this target group.
Part 2. Meta-analysis
Results of the meta-analysis showed that sleep problems had an effect size of only 56.42, and 
it was concluded that this type of problem behavior can be treated questionably. Number of 
comparisons between a baseline phase and a treatment phase was only four. Since the start of 
the analysis, other treatment studies have been published, and the 'current effect size' for sleep 
problems may have increased. An important finding was that only performing a functional 
analysis/assessment was related to the magnitude of effect size: treatments that were based on 
a pretreatment functional assessment/analysis had higher effect sizes than treatments that were 
not based on such an analysis. It is surprising to find that such an analysis had been performed 
in only 21% of the comparisons. In a recent descriptive review on the treatment of sleep 
problems in individuals with severe and profound mental handicap or multiple handicaps, 
Lancioni, O’Reilly, and Basili (1999) found that results of a functional assessment of sleep 
problems were explicitly reported in only two of the 22 studies reviewed. It is also surprising 
that studies are being published that fail short in reporting such an analysis (see, for example, 
the study by Bramble [1997] which appeared in the renowned Developmental Medicine and
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Child Neurology). Ineffectivity of treatment of sleep problems, and other types of problem 
behavior may be attributed to professionals refraining from performing a pretreatment 
functional assessment/analysis.
Part 3. Treatment
Results of a functional assessment provide clues for intervention, and such an assessment is 
related to treatment effectiveness. In Part 3 of the present thesis, results from 15 case studies 
are presented on the effects and side-effects of treatment of nighttime disruptive behavior in 
developmentally disabled children and young adults who lived at home with their parent(s). In 
most cases, treatment was behavioral. Treatment resulted in a substantial reduction of the 
frequency of nighttime disruptive behavior, an effect that was maintained over time. In each 
case, treatment was based on results of a functional assessment in which antecedent and 
consequent events of nighttime disruptive behaviors were explored. Procedures of assessment 
and treatment were carried out by the parent(s) in the home setting (mediation therapy), and 
under the supervision of a behavioral therapist.
Presence of problem behaviors, including sleep problems, is associated with increased 
levels of feelings of distress as reported by parents. In our case studies, almost each parent 
reported feelings of distress and irritation towards the child as a result of the sleep problems. 
In providing professional help to parent(s) we believe that we have contributed to the 
alleviation of the burden of care of these parent(s).
Social validity o f treatment
In our case studies we assessed the effects and side-effects of behavioral intervention, in 
particular extinction of positively and negatively reinforced disruptive nighttime behavior. In 
clinical practice it is often heard that such interventions, especially nongraduated extinction, 
may have detrimental effects on the relationship between the individual and his or her parent 
or other caregivers. It is also often supposed that a state of fearfulness might be induced in the 
individual during and following implementation of extinction or that the individual in 
question might feel neglected. Furthermore, there is debate as to whether behavioral 
treatments lead to symptom substitution, in that other problem behaviors will emerge 
following the extinction of sleep problems. It is, therefore, important to consider these 
concerns to evaluate the social cost of treatments.
Bramble (1996), for example, asked parents about their opinions regarding the 
successful time-limited nongraduated extinction treatment of the sleep problem with their
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child. The sample consisted of 15 children with severe disabilities. These children ranged 
from 3;5 to 12 years of age, with a mean age of 7;2 years. Information was obtained 18 
months after treatment. Following treatment with extinction, the parents reported a high 
overall level of satisfaction with the results of the intervention (i.e., reduction of sleep 
problems within one week on the average), and they reported no adverse side-effects (such as 
an increased fearfulness of the child) during the course of the study. In addition, the 
nongraduated extinction procedure was considered highly acceptable by parents in the 
majority of cases (n = 12).
An interesting issue of social validity is whether effective treatment of a child's sleep 
problem results in a collateral improvement of parents’ sleep? This question has been 
addressed by Wiggs and Stores (1998b) in 30 children who had a severe level of mental 
handicap. Fifteen children were included in the treatment group. Treatment involved 
graduated extinction. No consequences for sleep problems were in effect with the other 15 
children. Mothers in the treatment group reported greater improvements in their child's sleep 
problems, and also reported improved sleep for themselves.
Wiggs and Stores (1996b) investigated parents’ experience of interventions they had 
been offered and also the usefulness of these interventions. Their results, based on a sample of 
209 developmentally disabled children, showed that only 47% of the parents had received any 
form of treatment advice, which suggests a gap in service delivery. The most commonly 
offered help was medication (36%), followed by behavioral techniques (27%), or a 
combination of procedures (24%). Behavioral interventions were rated as the most effective 
type of treatment (in terms of reductions of sleep problems). Surprisingly, 45% of the families 
did not want to receive treatment for the present sleep problems with their child. One reason 
for this may be the cognitions or attributions that parents have about the causal factors of the 
child’s sleep problem. For example, Quine (1992) found that many parents attributed their 
child’s sleep problem to brain damage or developmental disability, and possibly, therefore, 
see these problems as unlikely to be amenable to treatment.
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S u m m a ry
In chapter 2.1 we have conducted a critical review of empirical studies on sleep problems in 
children and adults with developmental disabilities. It was concluded that sleep problems are 
common and persistent in this group. Comparative studies reveal that sleep problems are more 
prevalent in our target group than in their nonhandicapped peers. Few studies have been 
conducted on the sleep characteristics. Sleep patterns of individuals with developmental 
disabilities may show a disordered architecture when compared to nondisabled peers. 
Correlational studies have shown that a number of variables are significantly related to sleep 
problems in our target group, although the results are equivocal with some variables. 
Individuals with sleep problems are younger of age, have more severe levels of mental 
handicap, more often have certain genetic syndromes (e.g., Prader-Willi), more often have 
autism, more often suffer from medical conditions (e.g., epilepsy, breathing-related 
problems), more often have sensory handicaps, more often have cerebral palsy, use more 
caffeine, more often have limited adaptive skills, and more often show frequent and severe 
types of problem behaviors than individuals without sleep problems. Several treatment 
procedures have been employed to treat sleep problems. Behavioral procedures are 
chronotherapy, light therapy, extinction, bedtime fading/response cost, and procedures of 
stimulus control. The most promising type of pharmacological intervention is melatonin.
Results from a questionnaire study on the prevalence of severe sleep problems are 
described in chapter 2.2. The sample consisted of 286 children (age range: 1-19 years) with 
profound to mild mental handicap, who lived at home with their parent(s). We found severe 
settling problems, night waking, and early waking in 4.2%, 10.8%, and 4.2% of the cases, 
respectively (overlap). Percentage of children with either type of a severe sleep problem was 
16.1. Most children showed at least one or more types of sleep behaviors, such as bedtime 
rituals, the need for a security object, etc. We also found that severe sleep problems were 
associated with the presence of epilepsy, cerebral palsy, low level of mental handicap, 
daytime drowsiness, and daytime problem behaviors, in that children with severe sleep 
problems more often had epilepsy and cerebral palsy, had more severe levels of mental 
handicap, and more often showed daytime sleepiness, and various types of daytime problem 
behaviors than children with mild sleep problems or no sleep problems.
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Results of a meta-analytic study on treatment effectiveness of problem behaviors with 
individuals with mental handicap are presented in chapter 3. Effect sizes (i.e., percentage of 
nonoverlapping data) were calculated for 1.451 comparisons between a baseline phase and a 
treatment phase that were described in 482 studies. Results show that a large number of types 
of problem behaviors may be treated effectively using behavioral procedures. At the time of 
the analysis, few studies had been published on sleep problems, and treatment of sleep 
problems had a relatively low effect size (i.e., 56.42). Relatively high effect sizes were found 
for response-contingent procedures, whereas antecedent control, and response-noncontingent 
techniques had lower effect sizes. Pharmacological procedure were least effective in the 
treatment of problem behaviors. Pretreatment functional analysis was related to the level of 
effect size, in that treatments in which a functional analysis was conducted showed higher 
effect sizes than treatments in which no procedures of analysis were performed.
The effects (and side-effects) of treatment of nighttime disruptive behaviors are 
described in chapter 4.1 through 4.5. In each case (n = 15) procedures of functional 
assessment and treatment were carried out in the home setting of the child. Parent(s) 
implemented procedures of data collection and treatment (mediation therapy). In each case, 
treatment resulted in substantial reductions in nighttime disruptive behaviors, and the effects 
were maintained during follow-up. No adverse side-effects of treatments were found. 
Anecdotal reports from parents show that treatment resulted in the normalization of the sleep 
pattern in all cases, and parents found treatments acceptable and effective.
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S a m e n v a t t in g
Resultaten van een kritische literatuurstudie zijn beschreven in hoofdstuk 2.1, waarin een 
overzicht wordt gegeven van studies naar slaapproblemen bij kinderen en volwassenen met 
een verstandelijke en/of additionele handicap. Geconcludeerd wordt dat slaapproblemen bij 
deze mensen vaak voorkomen en een persistent karakter hebben. Slaapproblemen komen bij 
deze mensen veel vaker voor dan bij hun niet-gehandicapte leeftijdsgenoten. Studies naar de 
karakteristieken van het slaappatroon zijn slechts sporadisch gepubliceerd. De architectuur 
van de slaap bij mensen met een verstandelijke en/of additionele handicap kan afwijkend zijn. 
Hoewel de resultaten niet bij alle variabelen eenduidig zijn, blijkt dat mensen met 
slaapproblemen jonger zijn, ernstiger verstandelijk gehandicapt zijn, vaker lijden aan een 
specifieke genetische aandoening (bv. Prader-Willi), vaker autistische kenmerken hebben, 
vaker lijden aan een lichamelijke stoornis (bv. epilepsie, ademhalingsproblemen), vaker 
zintuigelijk gehandicapt zijn, vaker cerebrale parese hebben, meer caffeine gebruiken, minder 
zelfredzaam zijn, en vaker vormen van probleemgedrag laten zien dan mensen zonder 
slaapproblemen. Er staat de behandelaar een aantal procedures ter beschikking waarmee 
slaapproblemen behandeld kunnen worden. Onder de psychologische behandelingen vallen 
chronotherapie, lichttherapie, extinctie, fading/response cost en technieken van stimulus 
controle. De meest belovende farmacologische procedure bestaat uit toediening van 
melatonine.
Resultaten van een epidemiologisch onderzoek naar de prevalentie van ernstige 
slaapproblemen worden gepresenteerd in hoofdstuk 2.2. De steekproef bestond uit 286 
kinderen (leeftijd: 1-19 jaar) met een diepe tot lichte verstandelijke handicap die thuis 
woonden samen met hun ouder(s). Het bleek dat 4.2% van de kinderen ernstige problemen 
vertoonden bij het inslapen, 10.6% vertoonden doorslaapproblemen en 4.2% werd vroeg 
wakker (met overlap). Het percentage kinderen dat tenminste een van deze vormen van 
slaapproblemen liet zien, bedroeg 16.1. De meeste kinderen vertoonden een of meerdere 
typen slaapgedrag gedurende tenminste drie nachten per week, zoals vasthouden aan 
bedtijdrituelen, behoefte aan een voorwerp, etc. We stelden ook vast dat ernstige 
slaapproblemen veel vaker voorkwamen bij kinderen die leden aan epilepsie of cerebrale 
parese, een diepere mate van verstandelijke handicap hadden, veelvuldig slaperig waren
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overdag en probleemgedrag overdag lieten zien dan kinderen zonder slaapproblemen of milde 
vormen van slaapproblemen.
Resultaten van een meta-analyse van de effectiviteit van behandeling van 
probleemgedrag bij mensen met een verstandelijke handicap worden beschreven in hoofdstuk 
3. Effect sizes (percentage niet-overlappende data) werden berekend voor 1.451 
vergelijkingen tussen fasen van basislijn en behandeling die werden beschreven in 482 
studies. De resultaten laten zien dat een groot aantal typen probleemgedrag effectief te 
behandelen is met gedragstherapeutische technieken. Ten tijde van de analyse waren nog 
slechts weinig studies gepubliceerd over de behandeling van slaap problemen, en behandeling 
van slaapproblemen had een relatief lage effect size: 56.42. Hoge effect sizes werden 
gevonden voor response-contingente behandelprocedures, terwijl voor antecedente controle 
en response-noncontingente procedures relatief lage effect sizes werden gevonden. 
Farmacologische procedures waren het minst effectief in de behandeling van probleemgedrag. 
Uitvoering van een functionele analyse voorafgaand aan behandeling was gerelateerd aan de 
hoogte van de effect-size: behandelingen die waren voorafgegaan door een functionele 
analyse lieten een hoger behandeleffect in termen van reductie van voorkomen van 
probleemgedrag zien, dan behandelingen waarbij deze analyse achterwege was gelaten.
De effecten van behandeling van storend gedrag tijdens de avond en de nacht zijn 
beschreven in de hoofdstukken 4.1 tot en met 4.5. In alle gevallen (n=15) werden procedures 
van functionele assessment en behandeling uitgevoerd in de thuissituatie van het kind. De 
ouder(s) pasten procedures van dataverzameling en behandeling zelf toe (mediatietherapie). 
Bij elk kind resulteerde de behandeling in een substantiele reductie van het storend gedrag, en 
dit effect werd gehandhaafd tijdens de follow-up. Geen negatieve bij-effecten van 
behandeling werden vastgesteld. Anecdotische informatie van de ouders laat zien dat de 
behandelingen resulteerden in een normalisatie van het slaappatroon bij het kind en de ouders 
vonden de behandelingen acceptabel en effectief.
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